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The implnnctitt are more special in tuiarr ui4 ■dsptsdoa 
aad in a good many caks art o4 frrater pd««r and cap^cHy 
tftta can b« lonnd elicwhcre oa thU ContinmL Of tbete more 
win W Mid in a futnre pUce. The nutn point ol tKe Uttirn lro«i 
Work* tt tttnalcd about one mile KinthwcM frmn the crntrr ol lh« 
titj, at the pMtrm, vlikli ii an oM Sfiai^li name for a pa*turc 
fnM or plain. The works cover u acres of gro«n4-HloC only 
nocanr< kttt cover, bccaute ihcrr are nine acres of peraantni 
MMagm not tndndhig what ttcnts to he sUp bonsca, b«t what 
M* hi iKt fc«cc gantrys that cover and mrroond each vcmcI dar« 
lag MNWrvcttan. These ilnirtures arc mainly (or handling pw* 
It u to snpport traveliog craoca opetaMd by power 



Of merchant ahlpptng the faeilitiea ai« c^oal lo prodnciaf 
JPJOCO ions a year. Last yrar 21^000 inoa ol mixed war and mcr^ 
chant Y cse e ls were btir"-^"* Hvt comparisons in this directkia' 
«ill wholly (ait to rndc >1 producing power oi the wovb^ 

bccanse the system anM pun^ pnrsoed aa wvlJ a« tl»e ci ri em 
•uncct are difhrcn from m r nap onding varka ui \he Eati. whoa , 
»hipb«u ding mcnna to a great oicai asacwhllng instead of ani 
iDg. For tjcsaaplc, a larte war vcsad cooMiM in all from tUqr< 
to one hnmlrcd aieam atginea Of these there are made in the 
Eastern works Uttk more than the main ciri»i>rlUng mcinc«. all 
the anxi.iariea for pomping. har . and »o on being 

pnrchascd from other irma or vum-v— o^' '-••>« make a tpectalty 
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Ftg. a, showing the new boiler shell drilling m:ichiae5 in the boiler shop. TOese drilling stinds traverse on a jo-foot circle and will receive 
a boiler shell of tH feet diameter. Tnere are five of these standi, snme ot them basing three drills that can all operate at a time oo a large shell. 
or they can operate separately- on smaller shells. The upper drum of a Thornycroft boiler being drilled Is shown oa the left-band side. 
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of these things; but at the Union Iron VVork.s these are all made, 
as arc the fittings of all kinds, down to water and steam cocks 
even, and all of the fittings in the electrical equipments. 

Any skilled person in p:issing through the workshop can see 
that at least a fourth of all the men arc engaged in making 
such things as are purchased in the Eastern shipbuilding yards. 
This calls for an extensive and varied equipment of tools, in- 
dicated by the fact that in one year (1897) there was added to 
the tool account $450,000, the largest amount perhaps ever pur- 
chased in the same ^englh of time by any "going works" in this 
count r>-. 

An elaborate equipment of tools of a varied character is re- 
quired in this manufacture and is provided by necessity and also 
by choifc. There are no resources outside of the works nearer 
than two to three thousand miles away where supplies can be 
I'urchased. 

Some time ago, when passing through a new building at the 
works in company with the manager and chief engineer, Mr. 
G. VV. Dickie, we came upon a room filled with shelving all 
around piled with brass Ganges, bored, faced and drilled ready for 
use. Mr. Dickie remarked, "We have just made up a stock of 25 
tons or so. These are invoiced at 40 cents a pound in this fin- 
ished state or worth $20,000." 

Think of this amount of small brass flanges) But all other 
things are in proportion. .\ pile of boxes impeded our way — a 
car-load of candles that had just come in! On the day men- 
tioned (III- stored stock in the works stood at $1,000,000. In the 
Eastt-rn Stales these things, most of tHem. can be ordered when 
wanted and no such expensive stores are required. The mer- 
chandise stock account in iron, steel, rivets, tubes, plates, limber 
and so on. sometimes exceeds a million of dollars; that is an 
average 

The dry dock is of the hydraulic type and of unique construc- 
tion, being raised by 36 hydraulic rams, 30 inches in diameter, 
all moving in unison. The dock is 450 feet long, 62 feet wide, 
raises 4,000 tons, and was erected at a cost of $400,000. 

Among the handling tackle in the works arc twenty-one 



traveling cr.incs: five of them niise 50 tons each and six of them 
20 tons; sixteen are operated e ectrically. 

This will do for figures and quantities, unless it be to add that 
it requires $3,000,000 of capital to carry on the business. In 
1886 the ground on which the works stand was a swamp, or at 
least low foreshore with a substream of silt or depth like unto 
Chat Moss, in Lancashire, that Robert Stephenson filled in. 

Most interesting of all is to conjecture where the skill came 
from that has organized this great industry and keeps it going 
abreast with the best practice in the Old World. The problem 
i.s not a diflkult one, however. The whole industrial wor d has 
contributed, with the usual Sco'chmcn in the lead. The make- 
up is cosmopolitan. In the drau^nling rcom all the industrial 
rations are represented. It reminds one of Great Britain, where 
it is said they do not ask where one was born or the color of his 
skin, but what docs he know and what can he do? 

To compare with the Clyde Yards, where metal ship building 
has its head and center, there is some difference in methods 
and means, and while there is always some new point to be seeti 
there is not to be found in any European yard a general average 
of efficiency thst will excel the Union Iron Works. 

This is natural and to be expected. An cstab ishment reared 
on the "Eclectic" system should be the best and this one is, 
in all general features. If there is better it is in Ireland, at 
Belfast, but this works (Harlan .md Wolfi's) I h:.ve not seen for 
many years, so cannot compare at this time. 

The increased rate, or the reduced cost, of cutting, fitting and 
finishing metal work has immensely increased dining twenty 
years past and the major part of the increase falls in the last 
ilecade. This progress is commonly ai^cribed to new processes 
••r methods, but this is only one factor out of many. Heavier 
and stronger tools, better made, is a principal cause. Better 
and more uniform materia, another. Duplication a third and 
indeed greatest of all. We are not wiser than our progenitors, 
but have better opportunities. Any one of half a dozen ma- 
chine tool-makers at the beginning of this century, that could 
be named, did more in original design than as many hundreds 
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of our time: that i*. did more, in a general way, U their work 
is inea«ared by the coroparaiivc effect produced. Then the field 
wa« narrow and opportunity was wide; now the field i4 wide and 
opportunity is narrow The work of the individual is now ]o«t 
in a sea.ot indu.<.trial turmoil and mu>>t be c»tiniated on a different 
basis altogether. 

A little improvement that augments the out-put of a thousand 
lathes ten per cent, is now mure important than one that doubles 
the capacity of a hundred lathes, or rather is the same thing in 
an economical sense. 

The principal feature of the Unitin Iron Works is. as has been 
intimated, in their implement equipment and mainly in tools 
made in the work*, because nntpro^'irsblc cKcwherc or too heavy 
to be prnfiubly transported. To illustrate this there have been 
sclectel 50tne ui the large special implements shown in the 
photo-ptate* herewith and bricHy described in the explanatory 
notes. Except m two case's the implements shown were made in 
the work*. Some ol ihe l.'irgest implement* in the machine shoo 
are omitted because they could not be photographed. Among 
these are a radial drilling machine, mde by the Shanks, nt 
Gla»gow. :hat wcirIis more than loo tons, and horizontal bjrmg 
machinrti of cri.u c.ipaciiy. 
.These notes respecting the Union Iron Works were suggested 
by the fact that in a recent article on American ship-building 
yar<)s that recently appeared in a popular magazine* the writer 
did 001 think it wnrth while to mention these works, which 
reminds us of the fact that about twenty yca'^ ago an inquiry 
tfc-as sent out to the Pacific coast by the government ofliccrs in- 
quirinit whether castings nf large si/c could be made there, 
and in antwrr found out tltat the Risdon Iron Works at San 
Frtncixo ha j the heaviest equipment in this country for mould- 



pnmping water 2.000 feet high that cost Sjjoooo. and occupied ft 
space 60 X 30 X 17 feet and coninructed under a guarantee of pef- 
fcirmance that made it the boldeai venture In macltine eonstnic- 
tion he had ever seen in this or other country. 

Of these remarks concerning fhp Union Iron Works, it tamf 
be said there is but tli ' ;it San Francisco; b«it there 

are more and I will v. ,1 that the Fulton Engineer- 

ing and Shipbuilding Works, the next in lank. have constructei 
more sea-going steam vcmcIs in ihc last decade than any similar 
works on the Atlantic coast— not lr*5 thai; 135, or abuut 16 each 
year. These were mainly small v?*i«U in the coa»t trade. Tli« 
bay and ferrj* steamers are all built here and of these no mention 
is required. The ferry l>oat» have nu parallel that 1 am aware of. 

• • • 

Wc have often pointed out that iiimd machine design depends 
more upon good jud({nient and practical experience than upoQ 
an exact knowledge of mathematics and the actual »tresses and 
strains that occur in the operation of machinery. It i* more a 
question of making parts so they will not deflrrt appreciably 
or wear out rapidly than of their actual breaking strength. 
There arc ca^es, however, even in the Muiplest work. wher« 
such theoretical knowledge di«cnunt» practical judRinent ten 
times over. A case m point i< that of the gangplank of one of 
the Mount Denert (Me.) ferryboats, which broke whi!e a large 
crowd was passing over it un Sunday. .\ugu«t 6. and precipe 
tated a score of people to their death. Tliis particular plank 
may and may not have been carefully proportioned for Ihe max* 
inium load that it mJKhi have to sustain, but il it was built ac- 
cording to the methods usually adopted for details o! this or a 
Similar character it was thought sufficient to leave tiie con- 
struction tn some carpenter, who, while he may have been a 
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btf, pouring anij handling ra»tiu>j%. Thi* works had then in 
their foundry litteen hydraulic cranes and melting capacity be- 
jrood any firm in the East at that time. 

The writer, who came to the Pacific coast aboat that time, 

loimd in the wMtk^ iitiM\c n.tmed an o.g.iruzed machine for 

*M«rroT>oUtaii Maf«j iw. Jua#. il«» "A Xcw Krs la Anertain SXptiythllin " 



good carpenter, probably lacked just the knowlrdgv reqtttrwl ; 
to design a gangplank capali r of safely bearing a crosnl of 
people. While in many imtanee* it i» not ne^eMary lo Rukc 
calculations for strength, it b uasale not 10 do m> where life or 
propeny is al stake, however unimportant the detail may scens 
to be 
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Fijg;. 4, showine the vertical beading rollers in the boiler shop. These are operated, as all the working tools in the boiler shop are, by 
electric motors. The motor in this case is shovra on tne left-hand side. These rolleis take in iv^-inch plates la feet wide. 




Pig. 5, shawing 8 hydraulic fl <n«nng press for flanging and shaping cold steel plates in the bliipyard. This press exerts a pressure of 600 
ons and can readily bend 4-incta steel pUte cold. This is one of the most important tools in the work-;, and is kept hteaduy at work. 




Ftf- 6. *l><>*'iOK the l«rg« horizontal turning tnlll in the tnacfaine shup. This machine turns to ^ feet in diameter. 
tafi^e drilling machine tn tbe boiler shop ia sbowD beln^; macbioed ta this tool. The diameter of ibe nag is jj feet. 




Ihg. 7, iiliowlii)f a traveraiait i 
ftydraulic llaogictf pre»s; the catti 



wifh • horltontal t'avvfae of to <Mt. It l« 
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LIMITED. 
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It WM in m small shop in a small cotmtry town that this com* 
p«ny wu located. In a rural district the people will patronize 
the small shop before they will the large one. Farmers dislike 
shop sy^cm; they abhor a shop with an ollicc: they cart nothing 
for a clerk with white cuffs; they wi*h to find the man with the 
overalls- So Jones started hiii shop to cater to the wants u( the 
farmers and lumbermen and said to himself; "Now for a name 
for my shop. I know something about engines and I propose 
to build a few when the repair work is not crowding, so I will 
call my concern an 'Engineering Co.'. A* I cannot hope to do 
everything that larger and more complete shops can do. since 
my (acilitiej are hmittd. I will call myscU 'The Jones Engineer- 
ing Co.. Limited,' and I consider it no disgrace, either, since T 
f-ead of big concerns like the Carnegie Iron Works who are not 
ashamed to admit that they are 'limited' and state it so in their 
firm name!" 

So Jones started in business with a firm name and a magnifi- 
cent ignorance of its meaning, and a half a dozen men Like the 
wall* of Sparta every nun wa^ a brick. Each workman reprc- 
tented half a dozen trades— pattrrnmaking, blacksmithing, 
plumbing. — in short, all the necessary m.inufacturing trades except 
draughting, and thereby hangs this tale. ".'Vint running no picter 
gallery," !vaid Jones. "Now you go to a big concern and get a job 
of lliat kind done and they will >end it into their draughting 
cffice and a lot of high priced fellars gri together and chew over 
how the shade lines ought to run and all that sort of thing, and 
the customer lia< all that to pay for. Now I'll show yim how we 
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<So it Here's a duffer as wants a tnis«-rod made and I've got all 
***« dtmensiona right here in my head; wouldn't gi\c shacks lor a 
**" ~ .'C who couldn't carry figures or do »unit in hi* head." 

"^^ .,* was talking he was laborously marning out the dimen- 

^*x:is (ur 4 trust-rod on a board and sprinkled it with figoret alter 



much wetting of the pencil in hii mouth. "Now my best black- 
smith is doing some pattern work that I am in a hurr)' for so 
Jor'll have to do it when he gets back from that tin-rooting job, 
but he has got a good working drawing and he can't go wrong if 
he tries," Nevenheless when the job was done it was not at tM 
ill accordance with Jones' idea of what was wanted. The ejrea bi- 
stead of standing parallel to each other both lay in the nine 
plan*, as shown In Fig. 2. which was in fact ]u»t what Jones* 
Sketch showed and in this fact lay the blacksmith's rctiige. After 
some wordy argument Jones was obliged to admit that the 
sketch might be misconstrued, but if he had been doing the forg- 
ing he could have got what was wanted even with that drawing. 
"But never mind, the fork is long enough ao we can give the eye 
a quarter twist and still get out of it cheaper than to make any 
high-art drawing." The twist was made as in Fig. 3. and the 
job delivered to the customer who wai a bridge eiiginccr erecting 
a bridge near by. Jones had a dislike for "scientific fcllars" and 
their educated w.iys, and he was not at ai: pleased to see this man 
carefully caliper the rod in several places, and be wa^ nearly 
fitrious to have him declare that the ttock in the two forks waa 
too light for the body of the rod. "Take^ just one half of the 
load." Jonci explained, "so we made it just hntf the size, the main 
rod is 2 in. iron and the two forks are t in. each, just the aame. 
d'ye see?" The customer smi ed a bit at this explanation. 
Krecting work in ihe firM h:id made hmi rcHuurcefal, so taking 
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a rule from his pocket he measured 2 inches diagonally across the 
comer of the table as shown in Fig. 4. "Now," said he. "let thia 
line represent the diameter of the large rod. then the distances 
each way from tlie square comer of the table to this line would 
each reprrseiit the two smaller rods which in this case would be 
I 13-3^ in. each." "Well. 1 swan," said Jones, "that's something 
like. Say! I'd like to get ho d of a book with <.uch recipes as that 
in it. I s'pose >ou get those things out u( book*, ilon't you?" 
"That little trick." said the stranger, "is older than the Rnglbh 
langiuge. yet I doubt if it was ever printed in any book in iust 
that form, and I doubt if it would help you any if you had the 
book where tt came from; it is the knowltdgt which tt needed. 
then ore tan 'nake the application at any time or in any fcrm.** 
"Say. stranger." said Jones, "if you should lo«e your job at any 
time jest let me know and I'll see what I can do for you; I'd 
'finder like to have a man round that's bandy with his book 

laming." W. H. S. 

• a • 

A recent number of the "Electrical Review" (English) tUtu> 
trates Humpage's gearing, which, it will be remembered, waa 
described in our February number, and incidentally (and unin- 
tentionally) pays a tribete to American methods This gear- 
ing is a form of rpicyclic h' r' .ng used for back-gears, and 
the teeth are planed on a G -r-planer. The review says: 

"This gearing i« ■ iruchint which will repjv -t of 

very accurate a- . ond the ntakers are i. ■- to 

this. Machines have only recently been »vMlabtc for cutting ac- 
curate bevel gears, and the vrry best makers of gears. e»eo in 
America, have been content with the rough approximation to 
the gsometrica) form obtained by cutting tbt tcetb with parallel 
cutters, and doing Kimething or other afterwards to nsake ihcm 
look a little better." 
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ITEMS OF MECHANICAL INTEREST. 



NOTES OLEANSD FROM OUB CONTEMPOBARIB8. 
BMILLIES'S THREAD TOOL. 

An English patent was recently prantcd to Mr. John D. 
Millie, of Lanarkshire, for an improvement in thread cutting 
tools. 

This invention relates to tools for cutting screw threads on 
bolts, spindles, and the hke, and it has for its object to provide in 
substitution for the ordinary screw cutting dies, a tool the cutters 
of which have a cutting edge which may be readily renewed or 
sharpened when worn. It is c early illustrated by the accompany- 
ing drawings, Fig, I being a longitudinal vertical section of thu 
tool: Fig. 2 a front elevation, and Fig. 3 a transverse vertical 
section on the line x — x in the lirection of the arrows. The 
tool comprises a holder .-\. having a central orifice Al through 
which the bolt or spindle operated on passes. The holder carries 
a circular disc B on which the cutters C are centered. These 
cutters arc held by studs Ci centered through slots Bi eccentric 
to the center of the disc B. and pass through radial slots A2 



Fig. 1 




Hg. 2/ 



s»-r. 




Fig. 3 




in the holder .'\, the slots A2 and Bi permitting the cutters to 
be advanced upon or retracted from the job. The studs Ci have 
nuts C2 on their inner ends so th.it the head of the studs can be 
drawn hard against the faces of the cutlers C in order to clamp 
in position with their cutting edges against the work. A boh D 
is provided which passes through a hole in the disc B and 
through 3 slot A3 in the holder A. and serves to clamp the disc 
B to the holder A when the desired adjustment or advancement 
of the cutters has been effected, which clamping is done by 
means of an interna! threaded handle E. The cutters 
consist each of a circular disc cut away at Cj to provide a cutting 
edge at one point of the circumference of the disc. The cutting 
threads are formed around the circumference of the cutting disc 
C. which arrangement permits of the renewing of the cutting 
edge of the disc by grinding away a portion of the part C3 radial- 
ly, thus bringing the new cutting points on to a fresh portion of 
the cutting threads. 

A ROLLER THRUST BEARINO. 

In a paper read before the Institution of Naval .Architects. 
England, Mr. F. von Kodolitsch describes the results of some 
shop experiments for determining the difference in efficiency 
between an ordinary ihru.st 
bearing and the roller thrust 
bearing shown in the accom- 
panying cut. The two experi- 
ments could in this case be 
made in the same bearing, it 
being so constructed, as refer- 
ence to the cut will show, that 
the thrust is taken by rollers 
when running in one direction. 
but when going the opposite 
way is taken on white metal 
rings. "■''' •• 

The object of constructing the hearing in this manner was 
that in case the rollers gave troitble on the maiden voyage the 
section of the shaft carrying the thrust-collars and the block 




could be turned around, thus converting it into an ordinary 
bearing. 

The results of the tests showed that with a marine engine of 
600 H.P., running at 136 rotations per minute, the loss in the 
plain bearing was 29.75 H.P,, whereas the roller bearing only 
showed a loss of 2.4 H.P. when working under the same load. 

Notwithstanding the apparent gain in efficiency, the arrange- 
ment scarcely appears feasible for the arduous service required 
of these bearings in actual service, for while it is liigh.y de- 
sirable to reduce the losses from friction to the minimum, the 
safety and durability of such an apparatus must necessarily be 
considered first. 

A REVOLVING TOOL BACK. 

The Railway Rtview recently described a convenient rack for 
blacksmith tools which is in use in a western railway shop. 

In the majority of b acksmith shops, it is the usual practice 
to iiave the heavier class of tools, such as larger sizes of tongs, 
dies or formers of various kinds, sets, flats, etc., and especiall)' 
tools that are used under the steam and "Bradley" hammers, 
stacked up in some out-of-the-way corner. When one of these 
tools is wanted the helper is sent to rummage through the pile 
to find it. The task of hunting for these tools is not so very 
troublesome when waiting for a piece to take a heat, and there is 
nothing else for the helper to do, but if there happens to be a 
heat on the anvil waiting for the tool to be tcund, which has 
occurred more than once, there is considerable annoyance and 
loss of time on the part of all connected with the job. The piling 
of these tools in corners and out-of-the-way places does not im- 
prove the order and convenience of the bkcksmith shop. Fig 5 
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FIG. 5 

is a blacksmith shop revolving tool rack made to contain prin- 
cipally the class of tools mentioned above. It can be easily un- 
derstood how quickly tools can be found when hung on the 
hooks of the rack. 

.\ man looking for a tool hung on this rack with many others 
can very likely find what he wants while approaching the rack — 
go directly to the tool and get it, whcrea.s, when they are piled 
on the floor in a heap he is able to sec only those tools that form 
the top layer of the pile. There are eighty-five hooks spaced 
six inches apart to hang tools upon. Such tools as cannot, con- 
veniently, be hung on the hooks are placed on the lower portion 
or floor of the rack. As this rack is pivoted on a ball bearing 
thrust and can be easily revolved it is not necessary to place It 
where it vvi.l be accessible from all sides, but can be put in some 
convenient spot that is accessible from one side only. 



September, 1899. 



MACHINERY. 



PAMIUAR SUBJECTS IN MECHANICS.-4. 



BILTINO AND PULLEYS i ContiouAdJ 
Sauvel Webpek. 

I find, in looking over my old records, mtjch more m»tcri»t 
on the subject of belts and pulleys, and will therefore telect 
more that may prove of interest to the readers of Machinery. 

The tests of is-inch belts, noted in my Ust letter, were con- 
tinued with trials of a rubber be.t, under different loads, and as 
there was no "slip" apparent, on iron pulleys, until the last 
trial, when the be t "jumped" instantly from the pulley it was 
not tried 00 either wood or paper. 

This 3 ply belt. 31 feet long. 12 inches wide, weighed 37 
pounds, but we had to cut out 1 1 yt inches to get a strain of 433-^ 
pounds per inch upon it. Under this strain it gave the foliow- 
ing ceKDlts: 
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Four inches more were then cut out of the belt, which brought 
it together with a strain of 8j t-j pounds per inch, with these 
results: 
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This last trial seemed to exhaust the capacity of the l>elt. ■• 
the rubber had begun to peel from the canvas and prevented 
any farther trials. 
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The next tesU were of a "coRon-leather belt." so called. 
rhich wa« first cut ji feet 2 -Inches long and weighed 37}^ 



pounds. I Will not quote the trials of this, under a light straio. 
but proceed at once 10 that of 83 t-3 pounds per inch, in order 
to get which we had to cut out the length of 3^ inches. TaUt 
II gives the results of the tests under those conditions on both 
iron and wooden pulleys, the brake load of 370 pounds 
"stalled" the engine, without any apparent slip of belt, and 
it was decided to reduce the width of the belt and try 
further As the lace holes happened to be punched we cottld 
not well cot to even inches, bat took off 3)4 inches, making the 
belt By, inches wide, relaced it and tested again. This gav« 
the initial strain of 117.6 pounds per inch, which gave on wooden 
pu leys: 
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Engine slowed and belt slipped off driver. Weighed again 
and strain found the ume = 117 pounds per inch. 

It will be seen by these figures that the 8^-tnch belt devel- 
oped nearly as much power as it did at la inches, and was en- 
tirely uninjured by the increased strain. It simply exhausted 
the rnKinr. -ind ihowed no signs of wear or stretch. This shows 
a remarkable uniformity of friction between the wonden and 
paper pulleys. It must also be remembered that with this belt 
the soft side of the leather was in conuct with the put ey. 

We next took the new leather belt, which, it will be remem- 
bered, was quite raw and stiff, and cut that down to the satne 
width and tried it, grain side to pulley, under the same strain 
of 1 1 7.6 potmds. The resslts were: 
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In this last ttUl it will be sera that the paper puUcy showed « 
decided advantage over the wooden ooe. but the belt had peob-l 
ably been softened and become flexible by the prcriovA ; 
trials. We then took the "rawhide beM." which had shows 
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tnch goods results previously and cut that down to 8j4 inches 
and tried on wooden pulleys as follows: 

TABLE V. 
WOODEN PVLLKVt. 
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It was then tried on the paper pulleys, as follows: 




Slipped off, with slight warming. Put back and strain 
weighed, before unlacing. Found to have shrunk from 117.6 
pounds to 77.6 per inch. The belt was probab y overstrained 
and stretched in the last trial on the wooden pulley, when it 
showed one horse-power per inch for 269 feet speed per minute. 
It will be seen that the paper pulley gave rather better results 
than the wooden one until the belt flew off. 

It should be noticed that all the pulleys were "crowned" % 
inch to the 12-inch width. This comp*etes the record of com- 
parative tests of pulleys, but I have others bearing on another 
question, viz., the amount of slip, caused by entrained air, which 
may be interesting, although not as yet very conclusive. 

My attention was drawn to the following subject more than 
fifty years ago in starting up a large woolen mill, in the con- 
struction of which I had been engaged. 

A large vertical belt, about 36 inches wide, rose from the 
basement to the sixth story, where it carried about 240 H.P. 
and had a heavy "binder" resting on it to take up slack and 
keep it in close contact with the driven pul.ey, which was 5 or 
6 feet in diameter. 

The explosion of the entrained air at this pulley was some- 
thing like that of a bunch of Chinese firecrackers, and the elec- 
tricity generated was such that the overseer of the room placed 
a wire in contact with the belt and amused himself by Sghting 
up his nearest .gas burner. Taking the wire in one hand and 
holding a finger of the other to the burner it gave a slight but 
not unpleasant shock. 

Experiments have been made to get rid of this accumulation 
of air. by perforating either the belts or the pu leys, and I have 
made some trials of perforated belts. In the apparatus used the 
shafts were on the same level, so that the belts were horizontal, 
and were 12 feet from center to center. 

The driving pulley was yt inches in diameter, and the driven 
one 12 inches. The belts were cut 29 feet 3 inches long, and 
were 6 inches wide, and the driven pulley was mounted on a 
frame sliding on "ways," which could be drawn up to give the 
desired tension. The weights in scale were applied to a iever, 
which was the radius of a lo-foot circle. The "slip" as given is 
doubtful, as the speed of the "driver" was determined by an 
assistant, with a common speed counter, and the speed was very 
irregular, owing to deficiency of engine power and the throw- 
ing on and off of other machinery. 

In previous trials an automatic counter was used, consisting 
of a dial and index attached to the driving shaft, which could 
be read easily at the strokes of a beli. which was rung every 
100 revolutions of the driven shaft, but this could not be applied 
in this case. The first belt quoted was a light doub'e one, 
weighing 21.5 pounds, on iron pulleys, with these results; belt 
unperforated: 

Mr. George L. Crepon, of Philadelphia, puts out a perforated 



pulley which seems to be admirably adapted for this purpose. 
Thorough trials will be made of this, a description of which I 
viri.l give later. 
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These trials do not show any very great advantage in the 
perforations, but the speed was not high enough to entrain a 
great quantity of air, and was so irregular as to make observa- 
tions difficult 

At the time I was making the previous trials, some years 
ago, there was a great craze about an abortion known as a 
link-belt, and the belt-makers were "ttmibling over each other" 
in their eagerness to devise some new form in which they might 
utilize their scrap leather in this way. After trying a 12-inch 
belt of this kind I found it so heavy, 196 pounds, that it nearly 
shook down the counter-shaft, and after shoring and biaciug 
that up it slipped off and caught against a hanger. 

* .41 * 

BFFBGT OF SOAP IN HABDENINO #ATBB. 

In reply to the question, "Why is it not possible to temper 
steel in soapy water? R. A. McDonald, of the Crescent Steel 
Co., gives the following explanation in the last number of 
"Sparks from the Crescent Anvil": 

Without going into the chemistry of the subject, the simple 
answer is: Soapy water is a non-hardener because it does not 
rapidly abstract or conduct heat from the object to be hardened, 
and, secondly, it produces a heavy scale which sticks tightly to 
the surface, the scale being oxide of iron, and this formation is 
the main preventive. 

An interesting experiment to determine the action of soapy 
water is to prepare two samples of steel of the same area, say 
one inch rotmd, and turn them to seven-eighths round; also 
provide two buckets of water, one fresh and the other soapy, 
say about five per cent soap. 

Then heat both samples up to the same degree of heat as 
nearly as possible, and plunge one into the fresh water and the 
other into the soapy water at the same time. 

As soon as the red disappears from the one in the fresh water 
withdraw both from their respective baths and note the ap- 
pearance of the two pieces. The one that has been in the 
soapy bath will brighten up and show a reddish heat, while the 
sample that was chilled in the fresh water will come out black, 
showing, as far a« the experiment goes, that one bath will 
absorb the heat from the steel much faster than the other, and 
that consequently one piece becomes hard while the other is left 
soft- 

To carry the experiment farther, reheat the two samples up 
to the proper hardening heat and then quench them the same 
as before, allowing both pieces to remain in their respec- 
tive baths until cold. Examine the surface- of each piece when 
withdrawn and quite a contrast wi 1 be observed. The fresh 
water hardening will show very little, if any, scale, and what 
there is will be quite thin and loose. The sample from the 
soapy water will show a heavier scale, and ustial.y it will stick 
tight to the steel — an oxide of iron has formed on its surface. 



sptember, 1899. 



MACHINERY. 



CHEMISTRY IN MACHINE SHOP PRACTICE. 



■A U8T OP OHBMICAL.8 AND THBIB U8B8 IN PRACTICAL 

WORK. 
Warium E. Wii-lis 

Chemistry is that branch of Natural Science that consider* 
the properties and composition of material substances. The 
name itself is supposed to be of Arabic origin, as are many of 
the names and terms used therein, as alkali, alcohol, borax, 
elixir, etc. It is not a science of recent times, as is often 
considered, but it. or its antetype. Alchemy, dates back to the 
earliest records of the ancients. 

Many chemical facts were known to them, as is evidenced by 
the smelting of ores and working of metals without which but 
few of their works of art, still cjcistant, could have been made. 

They made articles of glass and understood the coloring of 
It; the Damascus blade, the Royal Purple dye. the articles of 
bronze as found in recent excavations, the Chinese vases, cen- 
turies old. and Egyptian monuments and mummies, all bear 
silent witness to their skill in these things of long ago Yet 
inch science as their* was probably not the result of patient ex- 
perimental investigation, but rather isolated facts, the result of 
mere accident, handed down from one generation to another. 

The underlying basis was not understood, as can be clearly 
seen in the fact that for centuries vain attempts were made to 
change the so-called baser metals mto those esteemed as noble: 
*s iron and lead into silver and gold, or to find an elixir capabc 
of prolonging human life and thus pervert the laws of nature; 
but the philosopher's stone is not to be found, either to per- 
mute pictaU or prolong life. 

The political conditions of France towards the close of the 
last century exerted a strong influence upon the progress of 
diemttftry, especially in its application to the arts and sciences 
<nd its difhiffon as a brancfr'of popular knowledge. For when 
that country, accustomed as it had been to purchasing its mo«.t 
important munitions of war, was cut off from outside communi- 
cation and was compelled to defend itself from all Europe, 
scientific men, f|pccially chemisti>. were called upon to produce 
mriins for creating the materia] of war on which the life of the 
nation depended. 

When order was again restored new institutions were formed 
for instruction, in which the study of mathematics and physical 
•ciencc were made especially prominent. 

The influence which these schools have had in diffusing 
chemical knowledge has been highly important; since the latter 
has become a matter of popular education, the methods of teach- 
ing it have been made subjects of special study and have been 
greatly improved. 

The immense influence which chemistry now exerts upon all 
arts and manufactures is characteristic not only of the science 
itself, but of civilitation and the intelligence of the nineteenth 
centitry. Tlie reason why bread rises, electric belU ring, iron 
nuts, ice fonns and thousands of other cvery-day occurrences 
tr« surely interesting. 

A Ll«t of OlMmlcalB. 

It is believed that the majority of mechanics, without being 
specially informed on the subject, divide all chemical substances, 
either fluid or solid, into two classes; rust producers, repre 
•ented by corrosives, such as most acids, on the one hand, and 
on the other substances which neutralize sach action, as alkalis 
of various kinds. 

For ordinary practical purposes this is mainly correct, but 
tar from specific; a wider and more dcfiftite knowledge of chem- 
icals and chemical combinations, it is believed, would tend 
to benefit the mechanic, be he employer or employee. 

The following list of chemicals and other substances, together 
with a brief statement of their main shop uses, and sources from 
which they arc derived, may possibly be of interest: 

Alcohol is made from a variety of vegetable growths, espe* 
dally grains: the cnished and moist particles of the substance 
is termed a mash and permitted tn ferment, and from that stage 
IJbc alcohol is withdrawn by di^tilLntion. 

It is a strong dio»olveni. readily cutting most oils and gtims, 
thus finding extensive use in lacquers and varnishes and for 
doning purposes; it ts highly volatile, and should be well 



stoppered: it bams with a clear, strong flame, without smolc 
producing a large amount of heat, due to the carbon it c 
tains, and is used >argcty in blotv-pipc lamps. PusscHSing, as 
does, antiseptic properties, cut and bruised parts oi the huma 
body may be cleansed and stimulated by external application 

Wood alcohol is a by-product of charcoal, making destructii 
distillation; its comparative low cost causes it to be used U 
many purposes where its di^grccable odor is not objectionabl 
it hak all the properties of grain alcohol and is nearly as cola 
less. 

AnvK Ammonia is a colorles.s liquid, possessing a characteril 
tic and strongly pungent smell; it is a powerful alkali, use 
ful in neutralizing acids and acid strains or burns, and restori 
to fabrics their original color; it has strong cleansing propel 
ties, rendering it of great domestic utility; at the same 
being used extensively in the manufacture of artificial ice. 

It is produced on a large scale by treating the ammoni 
liquor of the gas works with slaked lime and heating the mi 
ture, the resulting gas bein^ dissolve^ in water, which at 60' 
Fahrenheit will absorb about 750 volumes of the gas; in till 
state it is the aqua ammonia caustici, spirits of hartshorn < 
liquid ammonia of commerce. 

Aolda. 

Acid, Acetic, is a vegetable acid, the foundation of most 1 
the domestic '"sours," as vinegar, wines, etc., and cooling {i 
summer beverages. Acid. Boracic or Boric is obtained froi 
the col'ectcd and concentrated gases and fumes from volcanic* 
springs in Tuscany. It is used in making Borax, and is also 
employed in increasing the whiteness of silver alloys and in 
decomposing the sub-salts deposited in electro-baths contain^ 
ing potassium cyanide. J 

Acid, Hydrochloric or Muriatic, is made by heating togethefa 
in an iron vessel, common salt (sodium) and sulphuric acid: 
the acid, which is a gas. is given off and dissolved In water, 
which will absorb 460 volumes of the gas. It is used on a large 
scale as a by-product, in the manufacture of soda, and fin 
exteiuive industrial applications, such as the pickling of in 
and brass castings. 

Acid, Nitric, usually made from powdered nitre and sulph 
acid, is a powerful caustic, unstable and subject to sponta 
explosion, being used in combination with muriatic acid. 
is used largely in the manufacture of celluloid, cellulose, 
cotton and several high explosives. 

It IS very powerful in oxidiiing or dissolving all meta'a C 
cept gold and platinum; nearly all metalloids, like sulphur, phos- 
phorus and carbon are converted by it into their corresponding 
acids; it readily destroys all organic substances. 

A mixture of one volume of nitric acid and three volumes 
hydrochloric acid is known as aqua regia. and is able to di 
solve both gold and platinum, which neither acid will do aloi 

Acid, Oxalic, is found tmiversally throughout the vegetabl 
kingdom, oxalates being in the juices of all plants at some 
time during their growth, notwithstanding that it is a most 
poweriul poison; it is made commercially from starch or sugar, 
heated with nitric acid, and is used in removing ink, iron ru 
and other utains from the hands or fabrics; al»0 in purifjrini 
and bleaching shellac and similar gums. 

Add, Picric while a poison if Uken into the system, has 
remarkable property of soothing and healing burnt when a 
plied externally, and should be in every foundry and shop wbei 
such accidents are likely to occur; it is of a bright yello 
color, has a bitter Uste. with no smell. Made from nitric add 
and vegetable substance*. 

Acid, Sulphuric, when concentrated, is a thidc oily fluid; 
nearly all metals are attacked by it; it is a very strong a<^i4iJ 
and when heated expels roost other acids from their salts Ig 
unites with water with the evolution of heat; this explains the 
charring of wood, from which it withdraws the oxygen and 
hydrogen in order to form water. It is found ttscftil for drying 
gases, and is used largely in fotindries. diluted with water, 
loosen the scale and sand. 

Large qoaotitJca are prepared from rock snlpbnr (bnmst 
and lifM roasted together in retorts, the escaping vapor 
ing the article of comncrce 

IDaosllMiooua Cbomloala. 

BuatKa is a highly volatile product of petro cum or miiseral 
(rock) oil, and is made use of in cleansing fine machinery, etc;, 
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it posseascA the property of rapidly dissolving grease, paint, etc., 
and bringing the metal surfaces to their original appearance. 

Borax, while a natural deposit, occurring in several places 
on both continents, is prepared also artificially from boric acid 
and soda, and is used extensively as a solvent for metallic oxides 
and as a flux tn welding and brazing operations; also in glass 
manufacture and in the preparation of glazes for pottery. 

It has strong cleansing properties, adapting it to many do- 
mestic purposes, and may be used as an antiseptic for the 
preservation of food and in medicine. 

Carborundum js an artificial product of the electric furnace 
acting upon clay; the grains produced are next in hardness to 
the diamond, being superior to emery; it is used in the same 
manner as emery, which it would largely supersede if an effi- 
cient bond be found for it. 

Corundum is a mineral- — alumina — remarkably hard, a species 
of gem stone, of which emery is a variety; it is used as an 
abrasive in polishing and grinding. 

CROcts is but the ffnely divided particles of oxide of iron-red 
nist; used as an abrasive for polishing and sharpening 

Ctt'Kic Sui,rHATK, Sulphate of Copper, Blue Vitriol, and Bhie 
Stone are but the several names of the same thing; it is ob- 
tained by roasting the copper sulphite ores (copper pyrites); 
the result, dissolved in water, produces the semi-transparent 
blue crystals of commcrcc- 

The sources of supply are Russia and the Lake Superior 
region of the United States: it is used in dyeing, elcctrop ating, 
plain coppering — the machinists' well-known solution — and pre- 
vention of decomposition of organic substances. 

Chalk is a calcareous deposit of infinitesimally small shells, of 
which England is the chief source of supply, nearly the entire 
island being underaid with it When finely ground it becomes 
Whiting. 

Emery is obtained principally from the islands of the Grecian 
archipelago; its hardness depends upon the amount of iron and 
silica tn its composition. 

It is of the same mineral species as many of the Oriental 
precious stones, such as rubies and sapphire, but of a dense, 
opaque, dtill bluish or brownish black color. 

Mkrcury, a true metal, obtained from the quicksilver mines 
of Russia, practically a fluid, has a strong afiinity for other 
metals, forming with them what is called an "amalgam"; it is 
used on electric-battery plates, electro-plating, for silvering 
miri-ors, etc. 

Potassium Cvanipe, a powerful poison, having an odor similar 
to prussic acid, is a white, easily fusible substance, crystallizing 
in cubes, which easily deliques in the air; it is the indirect 
product of finely divided iron and animal matter heated to red- 
ness, usually obtained during the manufacture of potassium 
prussinte. 

By fusing, potassium cyanide reduces many metallic oxides 
and hence is employed in reduction processes; it is also used 
in photography, in glavanic plating, and as an agent in harden- 
ing, leaving the surface of the metal in a clean, white condi- 
tion, the results being the most satisfactory of any of the sub- 
Stances usually employed. 

Prussiate of Potash, or, more properly, the Ferrocyanide, be- 
ing somewhat cheapeir, is frequently used in place of the above, 
in hardening operations, the properties being nearly the same, 
but the work being discolored and uncleanly. It is prepared 
commercially by igniting carbonized nitrogenous animal matter 
(blood, horns, hoofs, leather, ofTal, etc.) with potash and iron. 

Common Salt, or Chloride of Sodium, is gained Irom the sea 
and natural deposits in many countries; its use for mechanical 
purposes is principally in hardening, a solution of brine having 
a greater afiinity for iron than fresh water, causing it to take 
hold quicker on the hot metal and without forming air bubbles, 
thus causing soft spots; the work should be well washed in 
fresh water, otherwise the salt is likely to cause the metal to 
"oit" and rust. 

Sal Ammoniac is the product of the ammoniaca! liquor — a by- 
product of gas manufacture, treated with hydrochloric acid, and 
is used in welding, brazing, soldering and making "rust joints." 

Soda— Sal Soda — is made from ashes, but more largely from 
the decomposition of common salt; used quite extensively dis- 
solved in water — preferably kept hot — to remove grease, oil 
and dirt, and being capable of neutra'izing acids acts as a rust 



preventatives^ A~ siturxiti soiiitioh is also used in machining ' 
wrought iron, producing the so-called water-polishing eflfcct. 
By Its combination with and affinity for grease, it readily froms a 
soap and is indispensable wher&deanliness is desired. 

* • • 
A THREE-CYLINDERED SHOP MOTOR. 
The somewhat novei form of motor shown in the accompany* 
ing engraving. Fig. i, is one that was built a few years ago in 
the Fallbrook shops at Corning, N. Y., under the supervision of 
Mr. C. R. Williams, who at that time was the general foreman 
of the engine repair work. This engine was designed and built 
to meet the demand for a portable form of motor that could be 
easily transported and which could be set up with a minimum of 
labor and easily made ready for the operation of such tools as 
desired. The selection of the tripod form of base probably se- 
cures the greatest stabi ity wi,th the least weight, and if the work 
required the addition of fnoec weight it was secured by hanging 
peculiarly shaped castings on the legs, the supporting pins being 
shown in the cut. 




FIO. I. NOVEL SHOP MOTOR. 

The design of the cylinders and valve-gear is considerably out 
of the ordinary, and, as will be noted, consists of three cyl- 
inders with trunk pistons and piston valves, which have a move- 
ment at right angles to the axis of the cylinders. The valves ate 
operated by a single cam through the three levers having rollers 
at their inner ends. The connecting-rods are all connected to 
the same crank-pin. so. of course, the sing'c cam will cause the 
different events necessary for the proper action of the valves to 
come in their order. 

The motor is designed for the use of compressed air and the 
supply is taken at the bottom of the pipe-ring shown, which dis- 
tributes it to the three cylinders. The exhaust is allowed to 
escape at the ends of each of the piston valves, no exhaust-pipe 
being needed when the medium used is compressed air. 

For ordinary work the power is taken directly from the crank- 
shaft, but if a greater reduction and more power be needed it is 
secured by throwing in a back-gear, which shows rather indis- 
tinctly at the back. 

The motor is shown with a Stow flexible shaft attached, which 
makes a convenient arrangement for drilling or. when attached 
to the device shown in Fig. 2, a very powerful reaming com- 
bination. The idea of the reaming device is clearly conveyed 
by the sectional view, which shows the ball-bearing worm and 
the worm-wheel, which has a socket, I, for the square of the 
reamer. The device being intended to lessen the labor incident 
to the erection of locomotive work on the pits was arranged to 
drive the ordinary- taper reamers having square shanks which 
are generally used on hand work. A is the worm, B the worm- 
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gear, E Is a hardened thrust collar, and D is an adjusting screw 
for the thrust. 

Another use which is more suited to the capacity of this motor 
U the driving of the vatvc-facing machine, a sort of portable ro- 
tary planer that is much used in locomotive work for repairing 
the abrasive action of the slide valves on their seats that too 
often run with no other lubricant than that furnished by the 
steam. The work rcQuircd of the»c portable planers in some 
railroad shops, on account of a mistaken policy which enforces 
the niggardly use of valve oil. would astonish a person who was 
oniy familiar with the conditions under which the ordinary sta- 




tionary engine runs. A valve-seat one inch and a quarter high 
would ordinarily wear a century in a stationary engine, but for 
a locomotive it is barely sufficient, in most instances, to last five 
or six years. In consequence of this a small portable motor for 

this work serves a very useful purpose in most railroad shops. 

• • • 

A REVOLVING TOOL-POST. 
W. A. Bmuin. 
The accompanying half-tone. Fig. t, and sketch, Fig. 2, illus- 
trate a form of revolving tool-post which it designed ;o be used 
on a lathe having a plain slide-rest which takes the ordinary 
form of round tool^posi with a ring and wnlge The design of 
this fixture is such that it can be app ied or removed very 
qoidcly. tad. as may be seen, will accommodate four toolk 




^' »'IU I, 

lo Us eonstructiun a piece of steel was first planed to fit the T 
llot in the rest, leaving the piece high enough to turn a boss 
mi the top as larRc as the width of the slot would allow, A 
hloek was cast with a groove on the outside surface ^i' deep 
.Mid H' wider than the lathe steel. A set'Screw was put in each 
COfner, and one in the midd e of each side, at shown in Ftg. 2. 
The tools could then be held as shown in the photograph or as 
arranpr*! in the sketch. Fig. J. A stop is located at the back of 



the post, which can be adjusted so that a drili or reamer will 
coincide with the axis of the spindle when the post is against 
the stop, To accommodate drills, reamers or turret tools, two 
holes were bored through the block as close together as the 
binding bolt would allow. The post revo'-ves to the left and 
has a stop in the under side to locate it in the correct position 
for each tool. 
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On a job that requires to be bored and faced the tools are 
set as shown in the photograph. Fig. 1, but where the work 
is all turning, such as making a lot of special screws from the 
bar. the tools should be set as shown in Fig. 2. 

The device shown in Fig. 3 is a block (or holding boring tools 
made of octagon steel, and is made as long as the width of the 
rest. Two binding screws are provided and two grooves — one for 




H' steel and the other for H* steel. The boring tools arc 
to cut on the center line, so it is never necessary to adjnst thca 
up or down. By this means I sate forging and do not have to 
use a long tool on a short hole, but can always have the tool 
the right ength of the depth of the bole. Should any of lb« 
readers of Macuinuiy wi*h to make a revolving post stmilar 
to the one described I will tell them on requeat bow to makr 
the stop which is not shown in (he photograph. 

About new lathes, we cannot all get thtm because we art 
not able, and then, agaiq, because the "Old Man" won't I 
always look at the cuts of the new lathes advertised in Ma- 
ctitXKRY and sometimes send for catalo£ue». I look at tlM 
pictures and wish thai I was in the "Old Mao's" p)ic« loaf 
enough lo order one and lo scrap the old one 
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CIRCULATION STATEMENT. 

The rejfular edition of Machinery for September is 17,1 50 copies, 
American Machinery is the title of the foreign edition, printed on 
thin paper and comprisinK all the reading and adveitising matter 
In the (iomestic edition. No subscriber is entered on our mailing 
list until his subscription is paid for, and all subscriptions are 
stopped at expiration. No papers are sent free except to adver- 
tisers, exchanges and circulation agents 

The circulation of the three leading papers in the machinery 
trade, so far as it is possible to »>btui'i the figures, is as follows : 

The Iron Agk, about 7,000 

The American Machinist, abuut 12,000 

Machinery 1 8,000 



Five years ago this month the first number of M.\cniNERY 
appeared, and its readers will probably acknow'edge that con- 
siderable progress has been made in the interval. An individual 
who is continually boasting of his achievements and giving 
other people unsought advice, soon becomes a public nuisance; 
and as the same rule applies to newspapers we shall keep well 
outside the chance for criticism in this respect. The figures 
at the head of this column show what has been accomp ished 
in one direction; but M.nchi.nery itself is the best evidence, after 
all. The readers are the real judges, and their decision is shewn 
by the steadily increasing circulation. 

• * * 

THE NEW SCHOOL YEAR. 

This month thousands of young men will begin careers as stu- 
dents in the vj-rious schools and colleges Of these t'r.tisands 
many hundreds will elect courses in engineering, and of them a 
considerable number will take up the study of mechanical engin- 
eering. 

Most boys, at one time or ant^ther, display a genius for 
mechanics. They like to watch machinery in operation, are 
clever with tools, and often origirate reat devices; F*^ple 
tell them that they are ingenious and that in consequence they 
ought to study mechanical engiaeering. We mention this fact 



because ingenuity is the last thing that should influence a young 
man in deciding to take a course in mechanical engineering. All 
boys arc more or less ingenious; it is a common trait in youth, 
but unless it is coupled with certain individual characteristics 
that are of more importance, it will be of very little assistance 
in helping to become a mechanical engineer. 

Another mistaken impression that seems to be quite prevalent 
is that whatever pertains to machinery or mechanics is of a su- 
perficial character, requiring no deep study, and is easily mastered 
by anyone. The iist of worthless inventions patented by men 
who imagine they have grasped this or that principle in mechan- 
ics without study or investigation, shows how many have held 
this view. Few appreciate the depth and breadth of the mechan- 
ical engineering profession and what is required in the way of 
work, study and experience to attain distinction in it. 

A student who is commencing a college course in mechanical 
engineering should be prepared for hard, persistent work. The 
ability to work constantly and hard is the main qttaliiication 
required, and we unhesitatingly put this ahead of inventive faculty 
or even a natural liking for machinery. 

A brief consideration will show why this is so. An engineer, 
in the first place, is supposed to be a competent designer, and to 
be somewhat familiar, at least, with several lines of machinery. 
The mere proportioning of the parts is not the only consideration. 
If itisa steam engine, he must understand the principles of steam; 
if a gas engine, the principles of the internal combustion motor; 
if a refrigerating machine, the principles of refrigeration; if a 
pump or a turbine, the principles of hydraulics; if' a boi'er, the 
principles of combustion ; and if a crane, the strength of materials. 
Subjects like these, in addition to the fundamental principles of 
mechanics, form the line of study that one must carry through 
before he can receive his degree at college and many of the sub- 
jects will be found mathematical and uninteresting to the major- 
ity of students. 

First and last there is a great deal of fault found with the 
technical schools because the graduates do not always take hold 
of practical work with the degree of success that they ought to 
after four years of study. If these criticisms are justified, it is 
probably because the professors fail to impress their students 
with the importance of getting into touch with actual machine 
construction during their course of study. To the "ability for 
hard work," we should add "the determination to obtain practic- 
al work" in connection with the theoVieticaV studies that are given. 
Workshop practice or experience is needed by every student 
to complete his education. He can, if he wi 1. obtain part of 
this during his vacation, and we are glad to note an increasing 
tendency on the part of students to do this. This experience is 
of immense value in designing. It gives a familiarity with ma- 
chinery that can be obtained in no other way, assists one in the 
maintenance or operation of machinery and gives a knowledge of 
the precision of measurements that no physical laboratory can 
give. Shop experience is the stepping stone to responsible po- 
sitions of management, to consulting practice and designing; 
in fact, to every position of importance that has to do with the 
construction of machinery, while without this knowledge one is 
barred from most of them. 

S.udents often follow these courses with no definite aitn and 
without a clear understanding of what they should do to make 
themse ves competent in their chosen profession. The advice 
given by their instructors, whUe with the best of intentions, is 
from the instructor's point of view and is likely to be somewhat 
different from the advice that would be given by a person who 
-has- spent -his- time in tvery day commercial work. It is well 
for a student to view the problem of his lifework from all sides 
and we would suggest that the first thing to be done is to formu- 
late a "plan of campaign" by obtaining the opinions of men who 
have been engaged in business, rather than relying entire'y upon 
advice given under the college inflnence. We believe that in 
almost every instance such advice will substantiate what we say 
about the importance of supplementing the college course with 
practic&i shop experience before the student can hope to do wel. 
in his work after graduation. 

* « * 

The use of graphite on the threads of bolts and studs when 
erecting work will insure much less trouble in making repairs, 
as the threads will not rust and "seize." 
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MACHINE TOOLS, THEIR CONSTRUCTION 
AND MANIPULATION.— 2. 



LATHB FBED AND SORBW-OnTTIMO MBCHANISUS. 
W. H. Va\ Dkrvoort. 

In all engine lathes the carriage 13 moved over the shcar> by 
means 01' the lead-screw or the fe<d-rod and their connrctionv 
The former constitutes a positive drive without possibility of 
ilipcage, while the latter is a ijurely friction drive, The in- 
dependent feed-rod is frequently dispensed with in small Uthcs> 
and the lead-screw made to do its work. In such cases the lead- 
screw is splined and the feed mechanism is driven from a collar 
which has a feather engaging the spline and slides over the 
lead screw. As the feed is engaged by means of a clutch this also 
forms a frictional driver. 
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The fecd-rod is driven by belt btid provided regukriy with 
three changes of speed Since it is frequently desirable to have 
(reds finer or coarser than these three changes can give, it is now 
quite common to provide cither a change gear connection with 
the feed-rod as shown in Fig. \2 or provisions fur conncctinfc Uic 
le«d-rr»d with the change gear incohanitm of the Icad-ncicw mm 
shown in Fig. 13. In Fig. 12, by changing places with gears A 
and B, or substituting others any desired »peed of feed-rod C can 
br obtained. In Fig. i.^ when gear E is in dotted position the 
feed-rod is driven by belt in the usual manner. When, how- 
ever, change-gear feeds ;,re required E is in position shown and 
is driven by the gear D which is secured on the sleeve .^ and 
receives its motion through the change gears F and B. Ttiv 
clutch r». which slides over a key in the lead-screw L is dis- 
engaged fruni the s ceve A. thus preventing the lead-screw 
from turning while the feed is in operation. 

As the carriape must be capable of feed in either direction. .1 
change in direction of motion of iced mechanism must be pro- 
vided for Thia is usually accomplished by interposing an idle 
gear either in the mechanism of the apron and allowmg the feed- 
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rod to rotate constantly in one direction, or in the head-stotk 
fcartng. The latter is the more common method m as much ai a 
ditfige in direclioQ of lead-screw rotation it necesaary and titat 
cannot be accomplished in the apron. In Fig. 14 i* shown the 
•rrangement of gears usually empIoyeJ. Gc«r A is secured to the 
cpindle of the lathe. When .\ Kcars with B, the direction of 
rourion of the feed cone is as shown by the arrow. B and C 
rotate on «tti'i a a plate which turns about the aus of D. 

By throwing ; ■ H down and C into mesh with A. B be- 

comes inoperative and the direction of rotation o( D b changed 



The stud G also carries one of the change gears E. The diameter 
of (rears B ;.nd C is immaterial, inasmuch as they are ttmpljr 
idlers between A and L>, and do not afTcct tlic velocity ratio. 
'When gear D is of the same diameter as gear A the stud and 
spindle have the tame ra:c of rocatioo. D is, however, fre- 
quently made smaller tiian K. gii-ing the stud a higher rate •'4 
rotation. 

The mechanism shown in Fig. 15 is irequcntly employed for 
reversing the Iced in lathes and ither machine tools. The (ced 
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rod C carries two bevel pinions B and E and the clutch D. D 
slides over a key in C and engages either \\ or IJ, both of which 
run loo*e upon C and mesh with '.he bevel gear A. When D and 
E.4re»locked tJie roiatww uf>^A-'will*be as-shown by arrow, B 
turning free on the shaft, and when B and D engage the direction 
of A is reversed. ^ 

The lead-screw is one of the most important parts of the lathe, 
as accurate screw threads cannot be produced with an inaccurate 
lecd screw. The builders of first class lathes use great care in 
the production of their screws. The lathe used for cutting them 
being provided with a carefully cut master screw which is used 
only for the cutting of lead screws, used on that lathe. TIte wear 
on this master screw is therefore very slight and as soon as the 
lead screw shows signs of inaccuracy the master screw is sub- 
stituted and a new Ie;.d screw for (he lathe cut. In this way tb« 
standard of the master screw is very closely maintained. 

The lead-screw draws the carriag:, the force being applied at 
the nut. It Is, therefore, best to take hold of the carriage as close 
as possible to the shears and thus avoid the tendency to cramp 
the carriage. In the lathes manufactured by the American Tool 
Works Co.. the lead screw is placed inside the shears in such a 
manner as to get the most direct :iull on the carriage. 
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The lead screw out is made in iulve* usually of btxu and s^ 
mounted in the apron tliat il can be readily closed onto the 
screw. 

In order to cut threads of differ?'!! pitches with the tame Icftd 
•crew a set of change gears must be provided for the lathe, »o that 
the advance of the screw, carrisge and tool per revolution of the 
spindle may be exactly equal to the pitch of the thread beingt 
cuL In Fig. 16 is shown the common arrangement of change 
gear, and generally called a single gear. Gears A. D. and E. 
and the stud G. correspond to the same parts in Fig 14, t, i* the 
lead'scrrw, B the gear on screw, and F an idler of any con- 
venient size. 

In cutting any number of threads per inch the point of the tool 
must move along the work an aino«nil exactly equal to the pilctl 
of the required thread for e;ch rcrolalion of the work, thus if the 
pilch of the lead- screw is i-6 of an inch and the pitch of thread to 
br cut is t-io, it is mdcni tfani dm t<*l>tcrcw will nake tea* than 
one revolution while the work ia mahins one. The tool haa nd^ 
vancrd i-io of an inch and the lead-screw miut have rotated 
throngh 6^to of one reroltition. If. Ihcrefbrr, tisewoek and the 
acrew were geared together the ratio 6- to would represent A* 
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teeth in gear on spindle. 

wtio of — This direct ratio cannot usually 

teeth in gear on screw. 
be used as the gears A and D are generally of different diameters. 

Assume A as having 40 teeth and D 20, then the stud G makes 
two revolutions for one of the spindle and work. Assume the 
lead-screw as having six threads per inch, to determine the num- 
ber of teeth in gears E and B to cut any required number of 
threads per inch on the work. If fix threads are required the 
screw must make one revolution to the work one, and since gear 
E rotates twice as fast as the work it should have one-half as 
many teeth as gear B. 

The following general expressions give the ratio of teeth on 
stud to teeth on screw in problems 'Similar to the above. 

Teeth in gear on stud spindle rotation threads on screw 

' :;: — rr = ^x 

Teeth m gear on screw stud rotation threads on work 

With same condition as above, required to cut I2j4 threads: 

Teeth in stud gear 166 

Teeth in screw gear 2 i2>i 25 
' use 18 teeth in stud gear and 75 in screw-gear. 
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same as in Fig. 16, and the lead screw H pitch, we first deter- 
mine the velocity ratio between the stud G and the lead-screw 
necessary in cutting the required number of threads per inch on 
the work. For example, to cut 100 threads per inch we would 
find the ratios between the stud and screw = ^ X 8-ioo = I-25- 
As we would not care to use a gear having fewer than fourteen 
teeth on the stud a gear of 350 teeth would be required on thr 
screw if single geared. With the compound geariug, however, 
we are enabled to divide this ratio into factors 1-5 X i-S = 1-25. 
We could therefore use fifteen teeth on gears E and K, and 75 
teeth on gears I and B. In like manner if 70 threads were to be 
cut }^ X 8-70 = 8-140 = 4-70, as ratios between stud and screw 
= 2-10 X 2-7, which would give 15 and 75 teeth for one pair and 
20 and 70 teeth for the other pair. 

Any pair of gears in which the teeth have the required ratio 
may be used, it of course being desirable to so select the change 
gears that the greatest possible number of required pitches may 
be cut with as small an assortment of change gears as possible. 

In order to avoid the time lost in changing gears where large 
varieties of different pitch threads <>re to be cut, several builders 
have brought out lathes in which the change gears are all 
mounted, a change from one to the other being made by a simple 
lever movement. In Fig. 18 is shown this class of change gear 
mechanism as applied to the Hendey- Norton lathes. It will be 
noticed that the change gears .ire all mounted on the lead- 
screw and that the auxiliary shaft A is driven through the gear 
mechanism from the spindle at a fixed velocity ratio with the 
spindle. Gear B is an idler mounted on the shifting lever and 
communicates the motion from A to any gear on the lead-screw. 
In this manner twelve changes in pitch may be obtained with- 
out changing gears and for each change in size of gear on A 
twelve more pitches may be cut. 

In this lathe the reversing mechanism of Fig. 15 is applied in 
the head as clearly shown in cut 

In a mechanism of this character the gears must be rigidly 
mounted and accurately cut and pitched as otherwise in sucn 
long trains the spring and back 'asn is excessive. 

The form of thread usually used on lead screws has sides of 







FIG. iS. 



Frequently when very wide ranges of screw cutting are desired 
a compound system of gearing similar to that show in Fig. 17 
is used, thus avoiding the use of excessively large or very small 
gears. In this arrangement H is the intermediate stud. I, the 
first gear on stud and K the second. This gives two gear reduc- 
tions in place of one in the single gear shown in Fig. 16. The 
calculations for determining the proper number of teeth in each 
gear to cut any thread with the compound gearing involves one 
more ratio than with the single. 

Assuming the velocity ratio of the stud G and the spindle the 



about 15° angle, as this form allows for taking up the wear in the 
nut by closing it onto the screw. The U. S. S. thread is not 
well adapted as the steep angle of its sides forces the nut apart 
which is necessarily made in halves. 

The lead-screw and nut should never be used for ordinary 
feeds as the screw would soon loose its accuracy through wear. 
Unfortunately for the accuracy of the screw a comparatively short 
portion of its length usually does most of the leading ior threads 
cut in the lathe, and as a result th.it portion becomes worn and 
inaccurate while the balance remains in good condition. 
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A NOVEL AIR COMPRESSOR. 

The usefulness of compressed air for shop purposes was natural- 
ly qaickiy recognized by many railroad shops as the air-brake 
■pparatai proved a valuable object lesson showinf; the conven- 
ience and flexibility of this medium. While the efRciency of com- 
pressed air tor hoists and similar purposes is undoubtedly much 
inferior to a well-designed hydraulic system, it is nevertheless 
much preferred on account of the greater freedom from freezing, 
absence of disagreeable leakage and its adaptability to driving 
high speed motors. One bad feature about the introduction of 
compressed air systems into railroad shops has been the prone- 
ncss to use the ordinary Westinghouse air-pumps in series (or air 
compressors. While the Westinghouse air-pump is undoubt- 
edly an admirable machine for the purpose of supplying air to the 
brake apparatus of a rairoad train, on account of its simplicity 
and freedom from serious derangement, it is nevertheless, a moM 
waitdul user of steam. As is generally understood, this is a 
feature practically inseparable from any practical design of pump 
that does not involve the use of a flywheel as a reservoir of 
power to supplement the effect of the steam cylinder, as without 
the flywheel, the steam pressure must at all time be somewhat 
greater than the resistance of the medium being pumped 
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This (act has led the more progressive railroad shops to uae 
air compressors that could be driven from the line shaft, or in 
many instances, an independent engine and compressor has been 
instal ed, but the latter has involved the expenditure of an amount 
of cash that has been prohibitory in the case of some railroad 
thops. The way that the Central Railroad of New Jersey shops 
at Elizabeth(>ort, N. J., have secured an independent compressor 
at little expense it interesting, especialy. ai their machine un- 
doubtedly under favorable circumstances would show an effi- 
ciency equal to any ordinary commercial compressor. They have 
simply utilized the machinery of an old locomotive for the motive 
power and have added tandem cylinders to the steam cylinders 
for ihe air con)prr»sur cy indcrs. The arrangement is shown in 
its essential features with the exception of the main driver, by 
the plan view in the accompanying sketch. The boiler was re- 
moved, but the frames and cylinders were left intact with th« 
main wheal, link mvtton. etc., which were moontcd on a suitable 
foundation. A bearing for the mam driver (or flywheel as it 
now is) was formed by simply turning the driver boxes upside 
down, the weight of the wheel being (ound sufficient to hold it 
down to its proper position since but little power is transmuted 
thmagh the cranks. Each steam cylinder does the most of its 



work on ita tandem air cylirKler. and the (eature of rotative action 
together with the link motion enables the cut-off to b« set at the 
most economical point. A» the value of the o d locomotive (rom 
which the compressor was constructed could only be taken at ita 
scrap price, it is evident that a very cheap and probably effective 
compressor was obtained, 'i-' r 

In the sketch B, B, are the steam cylinders, and A. A. are the 
air cylinders which have water jackets with a constant circulation. 
The air delivery pipe is at D, and the steam connections are indi- 
cated at E, E, and F. F. Tlie steam and exhaust pipes are not 
shown, but only the openings in the cylinders. 

By a comparison between the summer and winter efficieneies o( 
this compressor, the well known (act was (orcibly illustrated that 
it is highly desirable to take the air supply from as cool source* 
as possible. This point is too often overlooked in the installation 
of compressors as m the present case, the air being taken from 
the engine room where in summer the temperature will range 
well up into the vicinity of too* Fahr, and as the storage lank 
is located in the open air the compressed air is cooled down to 
(he temperature of the surrounding medium. 

While there is always an unavoidable loss in the utilization ol 
compressed air under ordinary circumstances, it is perfectly clear 
that the lower the temperature of the air supply is kept, the less 
the loss will be from the cooling in the storage tank. 

The difference in the work reauired of a compressor with the 
air supp y at various temperatures can be very easily demon- 
strated without a very elaborate mathematical demonstration. 
For an example, we will assume the air supply to have two 
temperatures for a comparison, one being taken at 60*, and the 
other at 100* Fahr. The volume of a pound of air at varioua tem- 
peratures and pressures is found by the simple formula 

3075»T 
V = 

P 
SO the volume of one |>oand of atr supply at 60* would be 

.370$a X 5*>* 

V = — m 13.107 

M-7 

cubic feet In this calculation the temperature and preasttre ia 
absolute so it is necessary to add 460* to 60* which gives 530* 
and as the air supply is at atmospheric pressure it wiil hare 
an absolute pressure o( 14 7 pounds. The volume ol one pound 
of air at a temperature of too* would be. as calculated by the 
same formula. 
.3705* X 560* 

V= =14. 11$ cubic feet or practically one cubic foot 

14^7 
more and if we assume for convenience that the air compressor 
cylinder has a capacity of one cubic foot, also if we take the re- 
spective %'olumes to be in round numbers 13 and 14 cubic leet. it 
is evident that 13 strokes of the piston would be required to 
compress one pound of air at a temperature of 60* whereas t4 
strokes would be required to compress the same weight to the 
same tension when the temperature is too*. Now if in each case 
the compressed air be cooled to the same temperature in the 
storage tank, one-thirteenth of :he work expended in the com- 
pression is uselessly wasted besides needlessly exposing the cylin- 
der of the compre^sor to a higher temperature. The above cal- 
culation ia correct only when no allowance ia made for the effeet 
of the cooling device or water jacket, aa it is evident the higher the 
efficiency of the cooling apparatus the nearer the compreaiinn line 
approaches Ihe isothermal curve. I( the cooling jacket could at- 
tain an efficiency of too per cent., it would make no theoretical 
difference what the temperature of the air supply waa. 

• • • 

Every machinist ought to be a draitiman to the extent ^f bring 
able to delineate hit ideas on paper so at to be clearly under- 
stood. A simple sketch will often express more than yards of 
talk. 

• • • 

Some manufacturers are very guarded as to their proceasct and 
arc opposed to the publication ui any details connected with 
their buaineat and then there are otbert who are always willing 
to explain their methods without reserve. Tbcrc ar*. ol eoarae, 
scbemea in every shop that are in a meatstre private property. 
but the ftrrai ifcai are to>day doing rbe greatest amo«ni of bw^ 
rest are those that open tJieir shops routl freely to those 
iiitfretted. 
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SHOP KINKS. 

A DBPABTICBNT OF PBACTIOAIj IDBA8 FOB THB SHOP. 
Oontrtbatlons of klnlcs. devicas and methods of dolnsr work are 
■oUoltod for tbla column. Write on one side of the 
■ >B*P*i^ only and aeBd-dcetehes when u«mu — aiy . 

JACK FOB STBAiaHTBNINO BHAFTINO. 

The rig shown in Fig. i is for straightening shafting or 
other work of a similar nature. It consists of a heavy forged 
piece A. the plate B, two blocks C C, and the screw D. The 
method of using the jack is so deirly shown in the sketches that 
further description is unnecessary. 

"G," the contributor of the above kink, says that the crank disc 
of a large engine was cracked from the crank-pin hole to the out- 
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side of the disc but was permanently repaired by shrinking a 
heavy wrought iron band around the disc and replacing the crank- 
pin by a new one which was threaded for a nut on the inner end. 
The combination has proved effective since it was repaired in this 
manner a number of years ago, but to aM appearances is as solid 

as ever. 

TO SAVE liABOB IN MAKING SLOTS. BTO. 

Mr. George L. Renneisen of Louisville, Ky.. says that a lot of 

2j4" rods were to be slotted one inch from the end, the slots to 

be WX^l^"- After laying out the slot on a rod, three- holes 

li* in diameter were drilled to .-emove the stock and then the 

holes were plugged. The intersections of the three holes were 

then drilled out and the small ridges filed off with a minimum of 
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labor. It is a common practice with some machinists to chip oat 
the spaces left after drilling the first holes, but by following this 
prac.ice considerable time and lab:)r is saved. 

A kink that is of considerable value when riveting a piece of 
brass onto a thick slide or on similar work is to drill the holes 
for the rivets about two-thirds of the desired depth end then to 
grind the drill "oflf center" a small amount. The holes beinp 
drilled to the desired depth with .:his form of drill will be found 
larger at the bottom than at the lop so when a rivet is driven 
home it expands at the bottom and is there to stay. 
SOMB BUFFALO KINKS. 

Mr. VVm. W. Gallowry, of Buffalo, N. Y., says that a useful rijj 
for truing up worn crank-pins i« shown at A A, Fig. 3 and that 
it consists of two blocks of hard wood fitted together with dowe's 
B B and bored out to the smallest diameter of the worn pin. 
The method of using it consists of covering the interior C with 
red lead and placing the two psrts together over the pin wkich 
will thereby be marked with the lead on the high parts. Thi 
high parts are then chipped or tiled down until the block leave.- 
a uniform coating of lead all around the pin. 

While such a method is slow and not as good zs removine the 
pin and turning it in a lathe, it ^s fnr superior to not doing the 
job at all which would ytsnallybe the result if the crank-p-n had to 
tiie rehfoMd. " . . 



A kink in tapping holes that are £0 situated that a square can- 
not very well be used to test the Tuth of the tap for squareness, 
is to run a faced nut onto the taper lap. start the tap in the work, 
and then run the nut E down next to the face of the work G. , .A 
wrench F is then placed on the nut to hold it and the tap screwed 
into the hole with the result that the threads will be square with 
the face of the work. 





Mocliintrt.X.r. 
FIG. 3. 

If a dowel-pin holding two metal parts, H and J, in a certain 
relative position becomes lost and it be difficult to take the neces- 
sary measurements for making another pin, much time and 
trouble can be saved by running a babbitt plug into the hole and 
around a piece of threaded rod as shown at K and L. The in- 
terior of the hole should be examined previous to pouring the 
babbitt to see that it is free from blow-holes which would prevent 
the removal of the plug after cooling. With such a plug the mak- 
ing of the new dowel-pin is a comparatively easy matter, as all the 
necessary sizes are at the convenience of the lathesman. The 
reason for using a threaded rod is that a nut can be used for start- 
ing the plug out of the hole should it stick f<.st. 

A BING CUTTINQ DIE. 

"E. J. F.," of Toronto Junction. Can., sends a sketch of a ring 

cucting die which is designed for cutting oflf sections of wire 

coils, the coil being slipped over the die B which has a notch cut 

for clearance to the cutter A. Different sized dies can be used iu 
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the bolster plate C, the change being effected by loosening the set- 
screw D. "E. J. F." says that he has used the die in the shop 
where he is employed with great success, and that if the wire is 
coiled -tiyhtly together the rings will come out with their end* 
truly in line. • 
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CLAMP rOR HOLDING WORK QN FAOB PLATE. 
J. E- S., of Harrisburg, Px., says that a uscfu] and handy form 
o( clamp (or the face plate of a large laihc is that shown in Fig. 
5. At least four should be provided which can be arranged equi- 
distantly around the face plate at the required distance from the 
center. This clamp is most useful on ring* and similar work a< 
they enable it to be firmly held without springing, In the sketch 
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A b « casting with two jaws C C. which arc uppcd for tho 
capped screws B B. It will rcadi y be seen that a circular piece. 
having » section hke that o( D. can be readily chucked with prac- 
tiCAlIy no danger from spnngmg if any care is taken by the 
operator even if the work is of comparatively light character. 

• • • 

MALLEABLE CAST IRON.' 



WHAT IT la AND IN WHAT RSSPBCTS IT DIPPERS PROM 
CAST IRON AND PROM WROUGHT IRON. 

Malleable cast iron may be roughly defined as occupying a 
halfway' p^t^ition between ordinary gray cast iron and wrought 
iron, as it pos»es!ics some of the qualities of both. This defini- 
tion is not technically accurate, but serve* rather to designate 
the place occupied by ma Icable iron in the commorctal world. 

Ordinary cast iron is a very complex alloy of iron with car- 
bon which exists in several forms: Silicon, phosphorus, man- 
ganese, sulphur and small proportions of other elements. As 
w* all know, it can readily be cast into intricate shapes. It 
cannot be bent or forged, and it is brittle under shock, espe- 
cially in light sections. Wrought iron, in it< mo«t refined 
form, is practically pure iron, and can be easi y forged, and 
can be be it or twisted even when cold without fracture. It 
cannot easily be cast, but can be welded, a property not po»- 
sed by cast iron. 

Malleable cast iron, or malleable iron, as it is commonly 
Called, is made from pig iron low in silicon, sulphur and phox- 
phorus, and from which the carbon has subsequently been 
large y rrmovrd by annealing at a red heat in iron ore. mill 
Kale or some other porous or lUlUitiblc «ub»(anct. When ca«i 
the iron is white in fracture and as brittle as glass, owing to the 
carbon which is present to the amount uf about jVj per cent . 
being in chemical combination with the iron. During the an* 
nealing at a red heat the carbon, which is at this trmpcrattire 
in a state of solult<*ri in ihr iron, gradually diffuses. .\t it comes 
into contact with the surrniindinK packing it is ojodited and 
passes off a* a ga« which can be seen burning at the cracks in 
the clay luting of tlic pots. There is a variable amount of car- 
bon retained in the casting, but it exists in a form like graphite 
in ordinary cast iron: that is tu say. it ia disseminated through- 
out the mass somewhat as mica occurs in granite. The flakes 
of graphite lie between the particles o( iron, and form, as it is 
said, "planes of weakness." The diffusion of carbon in iron, 
even at a brik'lii red heat, takes place slow y. and hence only 
•GM.CO«««ii.latlw"J««nMl«rtlM rrankUn Iimlm*.'* 



castings of small cross-sections can be decarbonized to any ap* 
prrciabtc extent In castings less than H inch tn diameter 
practically all the carbon can be removed. 

We have. then, as a result of the two proceuet. casting and 
annealing, a product which has first been formed in any desired 
shape and by its subsequent treaintrnt converted (o a state ap- 
proaching wrought iron. We should therefore expect its physi- 
cal properties to be between those of cast and wrought iron. 
Rnd this wc find to be the case. Its tensile strength, 45.000^ 
pounds to 5J,ooo pounds per square inch, is more than cast 
iron, but slight y less than wrought iron; its elongation of j to 
7 per cent, is much greater than cast iron, which is practically 
ml. and much less than wrought iron. We find, on tnal, that 
malleable iron can be bent or twisted and forged to some ex- 
tent, but not so much as wrought iron. The preceding re- 
marks apply to light work, say to an inch in thickness or lesv 
It is proper at this point to speak of another function of the 
annealing process as applied to heavy work, such as casting for 
farm implements and car couplers. .\s before ctated. castings 
of this class cannot be decarbonized to any appreciable extent, 
but they are rendered soft and strong. Such artices cannot 
be bent as much as the decarbonized castings, owing to the 
graphite forming planes of weakness, as noted above. We 
have, then two classes of malleable castings, the small decar- 
bonized articles and the larger articles containing nearly all] 
their original carbon, but in a changed form. Each class oC 
'diMings is admirably adapted fdr its own purpoM. It may be- 
questioned, if both classes are eqtul y strong and soft, why is 
it necessary to decarbonize the smaller castings merely to in- 
crease their toughness? The answer is that in small work this 
tjuality is essential .Many small articles tbits, for instance) are 
cast open and "closed up" after inserting a ring: or, in as- 
sembling bits, parts are frequently upset or headed like a rivet. 
Thus, for small work it is high y desirable to have decarbon- 
ized iron to obtain the bending and cold forging properties. 

The first tralteable iron castings of domestic manufacture 
were produced in Neivark, N. J., in i8i6. Seth Boyden, to 
whom belongs the honor of doing this, was a native of Fox- 
boro. Mass, but settled in Newark, in 1815. when in his twenty- 
veventh year. .\s a boy he worked at iarming and occasion.illy 
M a (umace oper;ilrd by one of hi>« uncles. He attended school 
lor only a few short terms, but this by no means ended his 
education, for he continued his studies by himself, especially in 
those natural sciences that would aid him in his .abors. He 
showed to a very marked degree the traits of the stock from 
which he sprang. Mechanical ingenuity and skill with tools 
came to him naturally. During the course of his long life he 
was occupied with many of the arts and sciences, and so grent 
were the benefits conferred by his many inventions and im- 
provements on existing processes that the citizens o( Newark 
have erected a statue to his honor. 

• • • 

\ recently patented rotary engine bears a startling resem- 
i^lance to a style of sausage machine that was quite popular a 
few years ago. The engine has three rollers, however, instead 
of two, but the helical flutes with a variable pitch show quite 
conclusive y where the misguided inventor probably obtained 
his idea. Tlje number of rotary engines paienled each year in- 
dicate a waste of time and money that might better be directed 
where the chances of receiving some returns are more 

promising. 

• • • 

The electric liKomotive constnictrd by Brown. Boveri & Co . 
destined for the Jungfrau Mounuin Railway, i* said to be thr 
most powerful rack-wheel machine hitherto constructed, and itsj 
designed to haul trains over the sterprst portion of the 
The motors are placed under the passenger cars, wherrl 
greater adhesion between the driving-wheels and rsili is 
lained. The car truck is proudcd witli two bearing axlei 
two driving axles, the latter bring situated between the former^' 
Two motors, each of t3$ HP. at 800 revo otions per mioBtek 
actuate the toothed wheels through the medium of dwplicaittj 
gearing. U required, these motors arc capable of working 
to joo MP. The driving current is conveyed overhead at a ten- 
sion of 500 volts. The pivots of the io<nI)«<I wheels are of ala- 
mtntim-bronce, the teeth bctng of caat>^«leel. 
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MAKING IRBBQITLARLY SPACBD REAMERS. 
Editor Machinery: 

Following is a sketch and description of a method for making 
floted reamers with irregular spaces, which, whether the reamer 
is straight or tapered, have the property cf lessening the chatter 
and making smoother holes. The method for spacing the flutes 
of such reamers is shown by Figs, i and 2 and is explained as 
follows: A list of divisions should be made out which will re- 
quire an unequal number of turns of the index crank for each 
indexing, but the sum of these turns must equal the total number 
of turns necessary to give the work one full rotation. For an 
ordinary dividing head which requires forty turns of the index 
crank for one turn of the work, a list of divisions may be made 
out as below which is for cutting fix teeth. The turns of the in- 
dex crank for the successive flutes are: S}4 +fi}4 + (> + jyi + 7 
H- 7>^ = 40. For dividing with a simple index plate a similar list 
may be made out. 

The cutter should be set so as to leave a proper thickness ol 
land as at E F in Fig. i, and the relation of the mill to the work 
should not be altered until the job is complete. The dividing 
should begin with the smallest number of turns in the list which 
in this case is 5 1-2, and should be carried through with the dit- 
ferent numbers of turns as given in the list. 




FIG. I. 



FIG. 3. 



Fig. I shows the result after going around the work once, the 
spaces being all of even width but some of the resulting teeth 
are very thick. The last indexing on the list (7 1-2) will bring 
the cutter into the firs: space cut and by indexing in the same 
order again the cutter would simply pass through each flute 
without cutting. If, however, .ifter getting around the work 
the first index is skipped and the cut is started with the index 
'of 61-2 turns and continued around the work in the order of 
the list as given, the lands wiM ;ill be milled to the same thick- 
ness as shown in Fig. 2. The reason for this is that in- 
stead of indexing as at first from ihe fact D to E isl^ turns) 
Fig. I, by skipping an indexing the work is indexed from point 
F to G (6}<2 turns) Figs, i and 2, and s.o on around the reamer. 
The faces and backs of all the te^th are all at the same angles 
so that in grinding the reamer 10 size one tooth will not widen 
more than another. The slight lumps at C C C, Fig. 2. are read- 
ily removed on an emery wheel so that the resulting reamer is 
scarcely noticeable from an evenly spaced one. 

Meriden, Conn. James P. Hayes. 

« * * 

CHAMFERING CUP LEATHERS, ETC. 
Editor Machinery: 

I noticed in the July issue of Machinery an item about mak- 
ing cup leathers which referred more particularly to chamfering 
the edges. A blue print is enclosed which shows the way I 
have been doing it and which makes a beautifully formed cup. A 
is a sleeve which is bored about 1-32" smaller than the cylinder 
in which the cup is to work, B is the follower and C is the cup 
former. The cup former is made of steel of the dimensions in- 
dicated in the sketch with the edge R turned to an angle of about 
60° and case hardened. The sharp ftdge of the cup former C be- 
ing such a close fit in the sleeve A the surplus leather is trimmed 
off as neatly as if done with a sharp knife and the fillet under the 
edge leaves a handsome chamfer on the cup leather. 

Did any reader ever melt babbitt in a blacksmith's forge and 



when ready to pour seize the handle in a "hunk" of waste 
and, at a critical moment, have the hot handle burn through 
the waste? If so the next time a ladle outfit is made, slip a piece 
of gas pipe over the handle before bending it. Keep the piece 
of pipe up next to the handle dntil ready to carry away the 
ladle, then slip the pipe down next to the bowl and a cool 
handle is the result, also a sleeve in which to turn the handle 
when pouring. 

I read with considerable interest the article on step-bearings, as 
about fourteen years ago I had a little experience with them 
which may be of interest to some readers. One case was that of 
an upright shaft in a flouring mill carrying several bevel gears and 
a number of pulleys making altogether a very heavy affair. The 
shaft was 4", 3%" and 3" in diameter in its various sections and 
about sixty feet long with the usual taper steel pin running in a 
steel step, both of which were hardened and flooded in an oil bath. 
Although the arrangement was furnished by a prominent manu- 
facturer of flouring mill machinery, there was trouble right from 
the start and it was necessary to have it sent to the shop every 
few days until I finally asked the proprietors to allow me to fix it 
and received their permission. 

I raised the shaft about 12", fitted a half coupling on the end 
and coupled to it a piece of forged iron shaft 5" in diameter and 




DIES FOR CUTTING CUP LEATHERS. 

12" long. A phosphor-bronze disc 5* in diameter and }i" thick 
•was made to take the thrust and was secured from turning in 
the cast-iron box by two S-8" pins. A groove was cut across 
the upper face of the phosphor-bronze due about H" wide and 
^" deep to insure a plentiful supply of oil to the rubbing sur- 
faces. The usual step-box, surrounding the shaft was supplied, 
holding about one quart of oil. 

.A.iter the step-bearing was changed in this manner, the miller 
never had a moment's delay from heating although previously the 
mill had been nearly fired a number of times by its getting hot. 

Another case is that of a "rubbing wheel" in a stone yard with 
which there was the same difficulty that was encountered in 
the flouring mill. The wheel weighed about ten tons and the 
di meter of the lower end of the "supporting shaft was 6". The 
builders had provided a thrust bearing composed of a nest of 
bronze and steel washers about 3-16" thick (four of each) and 
running in oil. 

I fixed this bearing in the same manner as the mill shaft and 
results have proved equally as good as there has never been any 
trouble with it since. E. S. Newton. 

Fond du Lac, Wis. - . 
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ANOTHER SHOP SYSTEM. 
Editor Machinery: 

Having read a number of articles from contributors to 
Macwinery in regard to various systems of keeping the time 
of employees in different shops, I dtsire to say a few words about 
the system I have installed in the shop where \ am at present 
employed. The shop I speak of builds a regular line of ma- 
chines together with a large jobbing business and special ma- 
chinery. When I entered the employ of the firm the time of 
each employee was kept by himself. It was kept upon cards 
blocked into pads witli the employee's number at the top, and he 
wi» supposed to keep a correct account ol his time for each day. 
write it on one of his cards at night and place the card in a box 
provided (or that purpose. It is needless to say th.it very 
little work was done from 5.45 till 6 o'clock, but there always 
was -ji great amount of guessing done in that time by each em- 
ployee as what to put his time down to. It being one of my 
duties to look the time cards over the following morning It 
would seem to me his whole ambition was to make sure he had 
ten hours on his card and let it rest at that. When I came to 
enumerate the dtflfcrent jobs to be found upon those time-cards 
I would find J4 or H hour, or possibly more on one job when it 
sliould have been on another job. At the same lime an em- 
ployee was allowed to come into the shop at morning and at 
noon with no one to take his time and no place he could register 
it I was constantly being called into the office and nine out >>f 
rvtry ten times the two following qucstionx would be asked me: 
Was so and 10 in on time this morning? By "the way. did num- 
ber SO »nd so have as much time on the job he was working on 
yerterday as he had on his time card? I soon jrot tired of ili« 
foregoing dialogue every day. and set myself to the task of in- 
stalling a time system that would be correct and at the same time 
not to use fifteen minutes of each workman's time every day in 
making out lime cards. The first move I made was to inaugurate 
a system whereby each employee might register his time at his 
artival and departure. The plan adopted was as follows: I had 
tome cards printed as ttlustrated in No. i, I then had two racks 
RUd« with spaces to fit the card and endugh for the number of 
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no. I. 

pfftn employed 1 had these racks placed in an accessible sp^'^t 
and marked one In and the other Out When an employee 
entered the shop prepared to jvork he handed his card to 
the foreman who registered the exact time he entered, after 
which he placed the card in the n:k marked In; when he left tt 
noon he a^n presented the card to the foreman who registered 
'the time he stopped work and the card was then placed in the 
rack marked Out. the same operation being u»ed for p. nu at 
for a. m. As the shop had pay-days semimonthly the necca- 
•hy of using a two-weeks* card was at once evident. As can be 
•een the card is divided into spaces marked with the first letter 
ol each day, and those spaces are ^gain divided and marked a, m- 
•nd p. m. The length of the card is divided into live spaces, 
the first two marked In and Out »rt for the first week and the 
Kt two marked the same are for the second week, the last one 



marked Total is for the number if hours.. When the employee 
has registered two weeks on hi« card it \a taken into the office 
and the number of hours added .tnd placed at the bottom, the 
employee's rate is placed below and his whole time is figured on 
his working card. As I stated at the commencement ol this 
article the shop builds its line of tools as well as doing a targe 
jobbing trade, also stating the trouble I had with the men keep- 
ing their own time. I then saw the necessity of completing the 
system and pot in use a time card where each employee could 
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keep his time on each job correctly. This card I will number 2 for 
distinction. A regular order book is in use and ^11 jobs, whether 
for repairs or machines, are written in this book and an order 
number placed opposite, for example: 
July 20. 

Weed and Baker. 
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An employee goes to the foreman and is out of a Job; the fore- 
man wishing him to finish the cones for the lathes in the above 
order, makes out a time-.card (No. 3) with the description of 
the work to be done and the number of pieces to be finished 
on one side of the card, on the opposite side lie writes the em- 
ployee's name and number and the exact time it was commenced, 
and when the work is completed the workman returns his work 
together with his card and if found satisfactory, the foreman 
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writes the lime it was finished. The time is then carried out into 
the space msrked Total, again the toul is carried to the bottom 
of the card together with the workman's rate, which is fifurvd 
and gives the cost of finishing the 6 cones which is marlted on 
the opposite side. A new card Is used lor ererr part, the 
same being placed on file till tbc job is completed, when ihcy are 
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taken all together and figured, the product being the actual con 
of the machines; at the same time we have the actual cost of 
«ach part As to the use of the card for jobbing, it gives the 
actual time on each job as well as relieving me of my 
morning calls at the office, for the clerk knows the cards 
tell nothing but the truth. As time went on and I found this 
system was a success I began to think of putting into operation 
a system of keeping stock, having at that time become aware that 
there was a leakage from that source, also to know the actual cost 
of work I must know the amount of stock used. For that part 
of the system I adopted card No. 3. When an order came and 
it was time to start work on same the material to be used was 
looked after; as seen by card No. 3 the stock was weighed one 
hour before the foreman signed the time slip. As it passed 
thrciugh the foreman's hands and went to the office the two were 
compared, showing that the foreman was attending to his bus- 
iness and had the stock weighed one hour before the workman 
began to finish same. It is part of my duties to weigh the, cast- 
ings for each machine and at any time after I can always 
find the weight of the machine complete, or of any of its parts by 
simply refermg to those No. 3 slips. 
Providence, R. I. A. F. Horton. 

* * * 

ABOUT THB FORM OF A BHAPBB BAM. 
Editor Machinery: 

I have read with considerable interest the letter in the May 
Machinery by Mr. Hill on "Shaper Designs," and can agree 
with him that it is highly desirable to obtain a machine in which 
the shaper ram will be as stiff to resist an upward spring when 
at the limit of travel as when dose to the frame. The utter un- 
reliability of the shaper to produce work which has the feature of 
parallelism in the opposite sides, is a fatal drawback to a machine 
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A SHAPER SUGGESTION. 



which Otherwise would be one of the most useful tools in the 
shop. Even as it is with the faults of inaccuracy and lack of stiff- 
ness in the knee, many shops make extensive use of it on work 
that does not perhaps require the greatest accuracy. If the shaper 
could be so built that it would be capable of turning out work a> 
nearly parallel with the surface of the table as that produced by 
the average planer, it is evident that its field of usefulness would 
be greatly extended. 

While the planer is usually a somewhat massive tool, it doei> 
not depend entirely on its strength for the accuracy of the work 
turned out, but rather on the feature of uniform deflection in the 
parts that resist the strain imporsed on the tool. Practically no 
machine can be built so stiff and massive that it will not spring 
more or less under the strain of the cut, but by reason of the 
form of construction of the planer, the tool while deflected up- 
wards by the work is no more influenced in that direction at the 
end of the stroke than at the' beginning. In the shaper this is not 
the case however, but the deflection increases with the length of 
the stroke. Now, since the spring of the ram and a certain slack- 
ness in the slides are features that cannot be overcome practically 
why not attack the problem in a logical manner -and start with the 
assumption that a certain deflection of the cutting tool is un- 
avoidable, but if it can be made uniform the results will be uni- 
form. 



The method which I would suggest for accomplishing this de- 
sirable result is not to stiffen the ram to an abnormal extent, or 
necessarily change its form as suggested by Mr. Hill, but is 
simply to cut off the supporting slides of the ram at the point A 
even with the frame, when the ram is at its extreme outer posi- 
tion. The result is that while the stiffness of the ram is impaired 
for work that comes close to the irame of the machine, it is not 
damaged for operating on work at the limit of the stroke and as 
the spring of the tool will be uniform at all points in the stroke 
it follows that the work planed must be parallel providing the 
knee is properly supported which is another question. ' 

I will leave it to the readers of Machinery if it would not be 
more desirable to secure a medium degree of stiffness in the rani 
and to have it uniform than to secure great rigidity at the begin- 
ning and a more or less unstable "iupport at the end of the stroke 
with the resulting "fan tail" product. F. Emerson. 

Newark, N. J. 

* * * 

WHBBB IB HB? 

Editor Machinery: 

Some years ago a gentleman came to my place of business, 
claiming to have a process of converting wrought or malleable 
iron into tool steel. He had quite a collection of samples, and 
among other things was a blade, like a pocketknife blade, forged 
on the end of an old horseshoe; several cold chisels made from 
railroad spikes, and three or four malleable-iron hatchets for 
lathers. I have no reason to doubt that all of the articles were 
genuine. The pouring gate was very plain on the hatchets and 
the eye was cored without doubt, as was also the checkered face. 
The general appearance indicated malleab.e iron. The cutting 
edge was blunt, necessitating being dressed at the forge, which I 
did, and they worked in every way as if they were genuine tool 
steel and took excellent temper, they having previously been 
subjected to his process. After dressing these hatchets they 
were ground and whetted to a very keen- tf<lge — so fine that they 
would shave very nicely; then they were subjected to all man- 
ner of abuse, such as chopping hard wood, knots, sandy timber, 
and, lastly, chipping castings, bar-iron and wire nails without 
any such effect on the cutting edge as might be expected. The 
horseshoe blade was stropped to an excel.ent razor edge and 
then subjected to such brutal usage as the cutting of wire nails 
and other metals, and, contrary to expectations, this blade would 
then shave very nicely. 

In my experience of twenty or twenty-five years with steel I 
have never before or since seen any tools, hand or machine 
forged, of any grade of steel, or tempered by any process, that 
would stand the test that was given these samples. Having at 
that time no immediate use for the process, and being very busy 
fighting "the wolf," I sent him to an acquaintance who was a 
manufacturer of edge tools. There he "monkeyed" around for 
a few days and disappeared as suddenly as he came. 

As I am now in a position where I could use this or a similar 
process to advantage I write this with the hope that some of the 
readers of Machinery can locate the gentleman or give some 
light on the process. Hugh Hill. 

Anderson. Ind. 

* « * 

BOMB NOTBB ON C3UTTINQ PIPB THBBADB. 

Editor Machinery: 

In cutting threads on pipe the aim is to cut a thread, which, 
when screwed into a fitting, will make a steam tight joint without 
the use of red lead, graphite, etc., but owing to numerous causes 
this result is not always obtained. When the threads, both in 
the fitting and on the pipe are in good condition, graphite and 
oil put on the threads will be sufficient to make the joint steam 
tight, also facilitate the separating of the fitting and pipe when 
that is necessary. When the fitting and pipe do not screw tight. 
• the result of the thread being cut too deep or some of the 
thread being broken, the joint may be made steam tight by using 
red or white lead, but when this is used it will be quite hard to 
separate the fittings and pipe after the red or white lead has hard- 
ened. Sometimes the joint is caulked, but when this is needed 
the cutting of the threads has been improperly done, and it would 
be better to cut and properly thread another piece of pipe, al- 
though in some cases caulking must be resorted to. 

When screwing a piece of pipe into a fitting be sure that it 
enters far enough to be secure. One or two turns is not sufficient 
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and many dangerous connection* .ire made by overlooking ihii 
lillle point. Sometimes the thread on the pipe i» not cut deep 
«nouf;h and when screwed In one or two turns it "feels" tight 
and i» left as "all right," with the r«ult that sometime afterwards 
there is a "mysterious steam pipe explosion." 

In cutting a thread on a piece of ;>ipe, if after turning the stocks 
around and applyinfr proper pressure the thread does not start, the 
trouble may be a burr or some oth<;T slight imperfection on the 
outside oi the pipe. This should be filed away all around the pips 
then the thread can be started all right. 

When cutting threads on short lengths of pipe for nipples, they 
may be «o short that they must be held with a coupling to another 
■piece of pipe which irhcWin the vise; when such is the case the 
coupling prevent!^ the bushing from passing its proper distance 
on (he |Hpe, if the nipple is very lihort the bushing may be placed 
on the other side of the coupling, then the boshing is placed in the 
stocks as far as the coupling will allow it. then bring the dies to 
cut; after a few threads have been cut the bushing will go into 
tlie stock its proper distance and the set-screw c^tn be tightened, 
then the rest of the threads are cut. WTien removing the stock* 
snd 4ie« from the pipe, first loosen the set-screw holding the 
bushing in place. When the nipple i> so long as not to admit the 
bushmK being placed on the other side of the coupling use a 
bushing that will go over the coupling; if it is too large, paper 
may be wound around the coupling which will iesssen the lia- 
bility ol cutting the threads out of line with the pipe. 

CHAS. G. pKK.Kfc, 

Kew York City, 

• • • 

DETAILS OF A STEP BEARING FOR HEAVY 
DUTY. 
Bdiior Machincky: 

The article on step-bearings in the July issue has called to 
mind a bearing of tbiteclass which was used io-a shop where I 
was draftsman a few years ago. This shop made stone working 
machinery, principally, and Fig. 1 shows the iron work of one 
kind, called a rubbing bed, for polisliing the surfaces of stone used 
In building, etc. This was set In a .suitable timber frame-work, 
with one piece of timber reaching across from one upright to 
another, iust behind the spindle and about one inch above the 
table. When in use the stone was laid on top of the table an.1 
the alKtve mentioned timber kept it stationary while the table 
turned around underneath. At the same time a mixture of sand 



showed a bulge in the center of about 1-32"*. The bottom of the 
pin, both sides of the two upper buttons and the top surface oi 
the bottom button had grooves as shown in Fig. 3. The bottom 
button was held in place by two %" dowel pins. The pipe at the 
left is used for filling and when turned down for emptying the 
bearing of oil, the best lard oil being used. There was a washer 







nc. 3. 

of leather over the bearing around the pin to keep out the dirt and 
grit. The weight on this bearing was 22,000 pounds made up as 
follows: The table was 12' 6' Jiatneter, 4^" thick with a 48' 
hole in the center. 

Weight of table 19,050 lbs. 

" spider , ,.,., 1.484 " 

•• gear 550 " 

•• spindle ,150 " 



2J.034 lbs. 



rics I. 

"and water was kept running onto the table which made a sort 
o( grindstone of iL Pig. a shows the bottom oi the spindle and 
also the step-bearing. The bottom casting was square with a 
turned up flange to keep the upper casting from turning and it 
.Also had a ball and socket joint in the center. The bushiog was 
taudc of brass, keyed into the step castmg and was a running fit 
on the pin. The pin and buttons were made of the best grade 
of tool iteel. hardened glass hard and when finished these but- 
tons were about t-.\2" full thicker in the center than at the edges, 
but before being hardened they were made thicker at the edges, 
as alter going through the hardening process they swelled in the 
middle. Of course the end of the pin was hardened also and 



( 
air<rr*i^ 'A- 6' 

no, 3. no. 4. 

This was increased by the weight of the MOOC MMnetimea A ton 

or more. The pulleys nin 72 r.p.11.. the ffC'trs were a 1 1. the 
spindle making j6 rp.m. This b;«ring ran for years without 
any trouble whatever. 
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BOMfl CRITICISMS. 
Editor MACUiKEav: 

In regard to the method shown by W. C. M. in the August 
issue of MACHtMtav for holding twist drills when drilling in the 
Lathe, I would say that it is not quite right, since the tendency 
is to throw the end of the drill in the direction indicated by the 
arrows. In a casting having any blow-holes the result is likc'y 
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to be a broken drill, and to my knowledge it has been the cause 
of breaking three large drills of about lyi' in diameter. Another 
method, which is nearly the same asihat given but much safer, 
is to place the end of the lathe tool as near the drill as possible 
thus bringing the point of resistance nearer the line of the 
centers. I have preached this gospel to machinists and appren- 
tices for ten years, and the three cases of broken drills occurred 
where I did not insist on my way of holding the drill. In each 
case the man was a machinist of at least twenty years' experi- 
ence, and right here I wish to say that it is not a pleasant task 
to handle men from ten to twenty years older than the "boss." 

Some machinists seem to think that by reason of age their 
methods are best, yet they never read anything pertaining to 
things mechanical, saying that such reading is good enough for 
"cubs," but is not necessary for men of their experience. 

Wbile I am writing about others an incident comes to mind 
which shows that many machinists hold the editor responsible 
for any views aired by various correspondents .that are wrong 
according to their way of thinking. Agaid) 1 have loaned my 
mechanical papers to men who would say "Wlio didn't know 
that before?"' or "I have forgotten that years ago." It seems 
that some of these parties have forgotten a great deal or never 
knew much, as their work and methods speak volumes of things 
"forgotten." :. 

I become very "tired" when a machinist whp has forgotten 
so much clamps work to a planer or lathe with the bolts from 
4* to 6* from the work and the blocking close to the bolt, when 
it is possible for him to have it just the other way. yet the same 
man when using a bar to pry a heavy casting from the floor will 
get the heel or fulcrum close to the piece to be raised. Why is 
it that they can so seldom see the similarity between the two 
cases, especially when it is pointed out to them? 




nEFLBCTING ACTION OF TOOL-POST ON DRILL. 

Another thing that is common amongst machinists of the for- 
getful class is the use of a hand hammer to drive out a tight bolt 
or mandrel when perhaps a fifty or seventy-five-pound ram 
would be non^ tooiieavy. It seems difficult to "hammer" into 
the brains of tkid class that the light blows upset and rivet the 
end that is beif g driven instead of driving it out. 

Emsworth, Pa. A. Mertes. 

[We are aware that many readers of technical journals hold 
the editors responsible for the views of correspondents and 
think that nothing should be inserted in the reading columns 
that is at all "heretical," but it is by the exchange of these new 
and what often seems to be palpably erroneous ideas that some 
fact may be brought out of great value. Judging from the changes 
in the methods of doing machine work in the last score of years 
no class of artisans can as little afford to be narrow-minded as 

the machinist. — Editor.] 

* * * 

SHAPEB SLIDES. 

Editor Machinery: 

In the May issue of Machinery Mr. Hugh Hill suggests a 
method which will in his opinion tend to eliminate the "fan 
tail" planing action of the shaper and produce worJc in which the 
opposite sides are nearer parallel. While fully agreeing with 
him that a "camel back" ram would insure grreater rigidity, it is 
evident that without a rigid slide, the greater strength of the ram 
does not avail. To illustrate the point Fig. i shows the form of 
slide generally used which has the top gibs fastened to the frame 
by cap screws. If the gibs were kept clamped tight by the cap 
screws they would be fairly rigid, but in order to allow the ram 
to run freely, it is usually necessary to slacken back the screws 



a little thereby giving practically a loose gib. Is it any wonder 
then that the cutting tool plays "hide and seek" with the work 
being planed? 

At a recent exhibition, a really well designed shaper in all parts 
with the exception of the ram slide, claimed considerable atten- 
tion. The attendant who had a piece of work in the vice was 
illustrating the quick change of stroke, speed, etc., and while 




FIG.I. 



doing so he made the statement that the shaper would accurately 
plane a piece of work full length. I asked him if it would do so 
without adjusting the gibs and his reply was that "it is not neces- 
sary to adjust anything." With his permission I tried the cap 
screws on the top gibs and was able to tighten each one nearly 
half a turn with my fingers. The shaper ram must have been 
dizzy from playing see-saw. 

In my humble opinion a slide like that shown in Fig. 2 would 
insure more stability to the ram. The V groove is cut in the 
frame and fitted with one gib which, as will be noticed, is ad- 
justed by a double row of screws, giving a full bearing to the 
gib. 





FIG. 2. 

Mr. Hill also states that he finds shapers very small in pro- 
portion to other machine tools also that a 30" shaper shotdd 
take as large a cut as a 30" lathe. I am obliged to differ with 
him in this statement as the power required to overcome the 
friction in a 30" shaper running full stroke would run a 30" lathe 
with a fairly heavy cut. T. B. C 

Brooklyn, N. Y. 

* « * 

ABOUT THE POWER PRODUCER. 

Editor Machinery: 

In the August issue of Machinery, under the heading "An- 
other Power Producer," you have edited a very satisfactory 
article, which is most refreshing in its candor and logic, par- 
ticularly after reading the purely descriptive and what we might 
call "say so" productions in some of the contemporary journals. 
It shows a discrimination against exploiting mechanical devices 
which are heralded by such a ridiculous series of statements as 
can be gleaned by an interview with the promoters of this world 
beater. Whatever real merit which may be present, would readily 
be killed off by the new engineering catechism which garnishes 
the pamphlet and verbal interviews. The writer was solemnly as- 
sured that a H.P. was 33,000 lbs. lifted one foot; the time evident- 
ly having no bearing in the matter. This interesting fact was 
brought out in answer to the inquiry "What speed does the engine 
run at to develop the rated power." The answer was that the 
speed might be anywhere from 10 to 800 r.p.m., and that it had 
nothing to do with the power of the engine which was i H.P. 
under all conditions. The reference in the pamphlet to the 
prospective use on boats was on the basis, I suppose, of taking the 
water from as low a point as possible and using the head result- 
ing from the displacement of the vessel. After reading what goes 
before, it is a paradox why the author hesitated to dispose of 
the waste water by the simple method of extending the exhaust 
through the bottom of the boat. It might add another patent 
to his long list. W. H. CorbeTT. 



GRINDING. 

Editor Machinery: 

In your issue of August, in Mr. W. H. Van Dervoort's art- 
icle on "Machine Tools— Their Construction and Manipula- 
tion." in hi* fifth class, namely grinding, he says: "Grinding 
operations, although necessarily slow, make possible the acca- 
rate finish of the hardest metals." 

While I take no exception to the latter part— that the harde«it 
meta. can be accurately finished— I do take exception to Ihe 
sUtcment that grinding operations are "necessarily slow." The 
grinding machine is only intended for finishing operations and 
it i» much more rapid for this work than the old method of 
finshing. when it is well understood and a proper machine 
u»ed, whether it be upon soft or hard metals, and the statement 
made is misleading. 

In uning the grinding machine for reducing work a consid- 
erable amount the statement is correct, but it should 
be rrmcmbcrcd that the grinding machine was not 
built (or this purpose. 

Mr. Van Dervoort may not have intended to con- 
vey the idea that grinding is not an economical 
method. He may, however, have drawn his con- 
clusions either from seeing grmding done on ma- 
chines not well ad.)ptcd, or the operator lacked the 
qualifications or knowledge necessary for the bc>it 
results. But the fact is. grinding is an economical 
method of finishing all materials, whether hard or 
soft, owing to the superior work and the rapidity 
with which it can be accomplished. A solid m.n- 
chine. well built; proper emery wheels and in good 
condition, proper speeds of work, emery wheel and 
(eeds; a plentiful supply of water in all cases to keep 
the work normal — by keeping it cool — and good 
ludgment. which experience soon gives lo the apt 
person, figure much in doing work rapidly, ac- 
curately and economically by grinding, which is 
the proper method and will ere long be universally 
employed for doing all kinds of commercial work, as 
well a5 the finer class, and it is rapidly becoming 
the general practice. 

A. B. Lanois. 
• • • "* 

WRINKLB IN COOLING MACHINKB. 

A novel application of thermodynamics to domes- 
tic purposes has recently turned up in the shape of 
an air-cooling apparatus for offices, apartments and 
habitations. It is a somewhat radical departure from 
previous methods in that the source of the coolmg 
is not, as generally heretofore, the conversion of me- 
chanical work into the abstraction of heat, either directly or 
indirectly, but merely depends upon the enormous lateni heat of 
vaporisation of water Water from any convenient source is 
•applied in a thin film to the copper top of a flat convoluted air 
Au« and a sharp air blast is directed axially along and over this 
flue from a special little blower motor. The forced evaporation 
chills the air-flue vigorously and drops the temperature of the 
whole air-blast from to' to 20' F., according to the rate of evap- 
oration attained The net result of this arrangement, the detai 8 
of which are here only sketched roughly, is to send out into the 
apartment to he cooled about 10.000 cubic feet of air per hour 
cooled to a trmper:tture of about 68*. on an expenditure of 
about 100 watts. By adjusting the machine the air supplied 
can be sent out without any added moisture or with such a de- 
gree of humidity as may be desired, and the temperature may 
likewise Iw varied, although as usually adjusted the tempera- 
ture of the air delivered is controlled automatically within a few 
degrees range. Obviounly such an apparatus is not intended or 
adapted for cold storage work or the like, but within the range 
required for effective hou»e cooling it is much more effi- 
cient titan any machine which depends on the degradation of 
mechanical energy. Tlie new machine is manufactured under 
patents to Dr. Louis Bell and is about to be placed on the mar* 

k«t.— "Electrical World" 

• • • 

The AuK'uot number of Maciiimepiy was the last number of 
Voinme V. and those who wish the index lor this volume will 
rtctivc it upon application. 



AN AUTOMATIC WORM-WHBEL HOBBING 
MACHINE. 

The machine illustrated in connection with this description U 
one recently brought out by the Grant Machine Tool Works, 
of Qeveland, Ohio, and is designed for automatically cutting 
worm-wheels from a to 30 inches in diameter of any pitch up to 
» inches. No previous nicking is required, as the machine will 
cut the wheels from the solid metal at a greatly reduced cost 
over the ordinary method* u^ua ly pursued. 

The worm-wheel to be hnbbed i* mounted on a vertical 
spindle and h adjusted to the required height by the hat)d- 
wheel shown under the frame. For obtaining the correct 
height a micromelric device is swung over the rim of the wheel, 
and when adjusted to the width of the rim it forms a gauge for 
setting the wheel lo the same height as that of the arbor carrying 
the hob. The sleeve carrying the work spindle has a positive 
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movement through a worm and worm-wheel driven by change 
gears, which can be arranged for either right or left hand 
worms. The worm-wheel on the work spind e carries a cam 
on the side of the rim which o[>erates the feed mechanism, 
having a range from zero to t-i3 inch per each rotation of the 
hob. The feed motion is limited by a stop, not shown, having 
a micrometer reading, which, being properly adjusted, stops 
tlie feed when the hob has advanced into the worm-wheel to the 
correct depth. 

An index on the shall can be used instead of the chaoBt 
gears for cutting wheels of any kind which require a nurabor 
of teeth or notches around the circumference. A pan is pro- 
vided (or catching water, oil or chips, and there is also a pan 
under the whole machine for the same purpose. 

We are informed that a pump ran be attached when wanted 
at an extra charge; also that the total wrigfn ol the nuchinc 
when boxed (or shipment is t.750 pounds. 

• • • 

The "American Shtpbuildcf'' aajt Uial {t ta grtiing to be prcttjr 
well understood thzi the frequent breaking o( propc.Irr shafls 
1% not due to the defective material of tite shafts themselves so 
much as to the excessive ftraitis to which they are subjected, 
owing to the working and strainina of the hull of the ship in a 
seaway. Careful measurement* taken on a steamer in heavy 
weather showed that the propeller sluft was at timet tprung 
out of line 1V4 tnchcs in a Irngth of 11 j feet. Meatmemrnts rm 
deck showed the tame amount of deflection. The ship was 
stiffened, and the shafting gave no (ttrther Ironble. 
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PRACTICAL PROBLEMS. 



ANBWBB8 TO PBOBLBMB 19 AND 20. 

Problem 19. — The most practical method for calculating the 
diameters of the various steps of two cone pulleys of unequal 
dimensions for open belts seems to be to find the belt length re- 
quired for the two given steps and to use it as the determining 
limit for the remaining steps. This method is perfectly logical 
as it is required that the steps shall be of such size that no matter 
what the ratio may be between them, the belt will have an equal 
tension on any pair. 

Some readers of Machinery may remember an article on 
"Cone Pulleys and Belts" by W. L. Cheney in the issue of 
April, 1895, which gives some simplified formulas for determ- 
ining the various sizes of the steps and on account of its sim- 
plicity we will use the one given for finding the belt length in 
solving this problem. 

iiD + iid (D-d)» 

The formula is: Length of belt = 2 C h 4- 

7 4C 

in which C is the center distance, D the diameter of the large 
step and d the diameter of the small step. 

The belt length for the middle steps can then be found as we 



Having obtained the diameter of the two steps the restdt can 
be proved by the following method: 

Draw the lines A D and G J, perpendicular to the center line 
C I, Fig. I, and the line B H, tangent to the circles representing 
the respective diameters 5.91" and 11.82". The radii C B and 
I H drawn to the point of tangency will be perpendicular to B 
K. Draw the line F I parallel to B H, and the result is the 
right angled triangle I F C, in which the length of C I and 
F C is known. 

• a • 

CI -PC :kFI 

C I = 18 and F C = Ji (11.82 — 5.91 = 2.95 
Hence 324 — 8.7025 = 315.2975 

V315 3975 = 17.75" 

17- 75 X 2 = 35-58" total length of straight belt. 

The length of belt encircling the pulleys is found by ascertain- 
ing what part of the circle is embraced by the belt in each case. 
Cosin angle F C I = 17.75 +• 18 = '98611 
Angle F C I = 80° 30' 
Angle A C F = 90* — 8o' 30' = 9° 30' 

9° 30' X 2 = 19°, which is to be added to i8o** for the large 
step and subtracted from 180*' for the small step. 




FIG. I. 



know the size of the smaller step is 8" and as its ratio to thje 
middle step of cone pulley B is as 4 is to 5, the diameter of that 
step must be 10". The center distance is given in the problem 

as 18" so we have 

no + 83 (10 - 8)' 

7 72 

Clearing the equation results in the belt length being 
64.341", and we can use this length in the same formula to 
determine the remaining steps since the ratio that must exist 
between each pair of steps is established by the conditions given. 
The ratio between the middle steps is to be multiplied by 1.6 
to obtain the ratio for the next larger step on cone pulley B 
or f X 1 6 = 2. As we now have the ratio existing between 
these steps, we can substitute the ratio in the formula and determ- 
ine not only the relative sizes of the pair of pulleys but also 
the actual diameter of one and from that the diameter of the 
other step. 

Substituting the known values and expressing the value of D 
in values of d the formula becomes: 

22d+ nd (2d — d)* 

64.341 = 36 H 1 

7 72 

Clearing the equation of fractions results in 
32427.86 = 18144 -I- 2376 d + 7 d» 
Transposing the terms and completing the square gives 
7 d' + 2376 d = 14283. 86 
d' -I- 339 51 d = 2040.55 
d* + 339-51 d + 28803 = 30843-55 
Extracting the square root and transposing terms gives the 

diameter of d. 

d + 339 51 = 345-42 
d = 5-91" 
D = 5.91 X 2 or 11.82" 



180' + iQ^ = 199° 

180° — 19' - 171° 

22 171*" 

5 91" X — X = 8.03" 

7 360" 
22 199* 

II 82" X — X = 20 811" 

7 360" 
3.55" + 8.03" -+- 20.811" = 64,341", which indicates that with 
the steps of the diameters given, the tension of tl:e belt would 
be the same as on the middle steps. 

To find the diameters of the next pair of steps we proceed in 
the same manner as with the first pair found. 

35.2d4-iid (3.2d — d)» 

64.341 = 36 +' 1 

7 72 

32427.864 = 18144 + 3326.4 d + 33 88 d^ 
33.88 d» + 3326.4 d = 14283.864 
d» + 98.i8d= 421.6 
d»-|-98.i8d +2409.828 = 2831.42S 
d = 4.12" 

D = 13.184 

It will be noted in the equation that using the value of D 
in terms of d necessitates the multiplication of 11 by 2 v 1.6 = 
35-2 d. 

The proof of the result obtained is obtained in the same man- 
ner as with the preceding case. 

Drawing the line O I parallel to E P, we obtain the right 
angled triangle C O I. in which C I equals 18" and O C e<iuals 
,■^(13.184 — 4-12) = 4.53. 

iS' = 324 

4.53'= 2Q52 

324 — 20.52 = 203 48 
♦ 303 48 = 17-42" 
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17.43 X < B 34. 84" length of itraigbt belt 
17,43 -«- t8 = .96777 cosio Aogle E C I 
Angle E C I sa 75* 50' 
Angle E C A = 14* 30' 
U" 30' X a = J9* 
180* 4- 29* = ao9* 
tJJo' — t9* = i5x» 
23 151 
4 12 X — X — = S.43" 
7 360 

33 3(M) 

t3.lfl4 X — X — ■= 34.06 

7 if» 

34.84" ■+• 5-43 ' + 24y6 = 64.33 ' or ne«rly 64.34« '■ 
Starting from the middle cone we can find the diameter o( 
the other steps in the tame manner and can prove the resultj as 
has been thown. The proof should always be made as it is a 
reliable check upon the accuracy of a calculation which it very 
likely to contain some errors. 

The diameters of the steps are shown on the diagram, Fig. 
t, and also in the following: 

D d 

13.184 4." 

11.83 5.91 

taoo 8.00 

7.99 10.11 

5.81 11.90 



W^ 4. W» a BE 

W B = >i (ia.095 > 5.905) s 9'. 

Hence W^ ■= BE - W B or 
t 

WE = 334 - 81 = 343 

W E = 15 59 
Co&in fcogle W B E = ij.59 t- tS m ,866 
Angle W B E ar tio* 
Angle A B Z = »p* - Go* = 30* 
Belt arc A X C s iSo* ^- (3 X 30*) a 340 or ;^ of the drd«L 
Belt arc D Y E. is the same proportional part of the circle 
aa is readily seen by inspecting the diagram. 

To find the belt length we will take the middle steps aod find 
the lengths of the two arcs and the straight sections. 
1559 " X 1= 3« I* 
10 X 5.»4«ft X H = 20-'>W 
« X 3.1416 X « = 16.755 



TotAl, 66 B79 ' 
Suppose that the diameter of one step is 18" and the other to 
be zero. Then the belt length would be the same since 
18 X>t4l6 X 5l = 37.699'* 
15.59 X 3 » 31 18" 

68.879" 
This shows that any intermediate step». the sum of whose 
diameter is 18" would require the same length of belt. 



BELT LENOTM.ee 879' 



nc X 



ProlHem to. — The calculation for the diameters of the steps of 
cone pulleys intended for cro5»ed belts is a simple matter as will 
be seen from a careful inspection of the diagram, Fig. 3. If the 
reipectivc diameters are increased or decreased by the same 
amnuntt. (he various belt linet A K, G L, H M, etc., will be 
parallel and the iiamc angular portion of the pulleys will be en- 
circlol by the belt in each case. It follows from this fict that if 
wr alw«ys keep tlie sum of the diameters of any two steps a 
constant amount, the belt will have a constant tension on any 
pair of stepn. 

.An inspection of the following table of diameters will show 

t)u( the sum of each pair is equal to f8" and that the multiplier 

used i» t.& 

D 4 



The sites src obtained by multiplying and dividing the diam- 
eters of the middle steps by 'he square root of 1.6 which equaU 
I.a6$. Thus 10 X t ^5 = t3-6s. and 8 divided by 1.365 = 6324^ 
ix6s -h ^3M = t8.974, but as the sum of the two steps must be 

18 

18, it is neceasaiy to multiply each result by which gives 

1».974 
12" and 6'. 

The belt length required is found by extending B A to W. 
and drawing W E parallel to A K. Angle B W K is a right 
angle thereiure triangle B .\ E is a right angled triangle. 



Mr. E, T. Albcnger of Philadelphia, Pa., sent an cxtendeil 
dctTtonitration of this problem which we ;re unable to repro- 
duce. 

The department of "Hract'cal Problem*" will be discontinued 
on account of the time required for its proper management, but 
if at any time any reader wishes to propose aome qtiestion of 
practical value, we will give it space. 



The work done by steam in an engine may be likened to the 
effect of water on a turbine wheel. The nsefu. work performed 
by the steam t« accounted for by the fall in temperature, while 
in the case of the water it is that due to the fall of the water 
from the head- to the uiUrace. In the case of the steam cngme 
we are constantly reminded of the enormous lost incident to al- 
lowing the (team to e«capc at what is comparatively a high lein« 
perature when referred to the absolute zero, but in the ease of 
the water-wheel no one ever thinks of complaining of the great 
loss of efficiency due to our inability to have the level of the 
tat .race located at the center of the rsnJi While this compari- 
son may seem ah«itrd there arc in earh C9«e the Mme anaJngooa 
conditions r^ it render the >«« in ib* engine 

no more to li- = >1 than m thf > r turbine wheel 



It ii reported that the R P. A Ui Co.. of Milwaukee. Wts^ 
the well-known engine buildera. haire leased the Lake Erie En- 
ginceriog Works at Buffalo. N. Y.. and expeet to have 900 men 
at work there by StpKiubai I. 
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VARIABLE SPEED MOTOR. 

In the accompanying illustration, Fig. i, is shown a combined 
portable motor and flexible shaft as now made by the Stow 
Manufacturing Co., Binghamton. N. Y. These outfits are made 
in sizes capable of drilling up to half inch for the smallest size 
to those that will drill a hole two inches in diameter, or do other 
work requiring equal capacity. 

The motor shown is of a new variable speed type which will 
give 60 per cent, variation, and it is claimed, without loss of 
efficiency. The method of accomplishing this result is clearly 
shown in Fig. 3. The upper pole piece is hoIJow and the cavity 




KIG. I. MOTOR AND FLEXIBLE SHAFT. 



is filled with a soft iron cylinder, the position of which can be 
adjusted in or out by means of the eye-bolt and hand-wheel. 
When the cylinder is wholly or partially removed from the 
cavity, the total magnetic flux will be greatly decreased, thus 
raising the speed while the magnetization of the pole tips will 
remain sufficiently strong for sparkless commutation. 

Tests have been made upon a one horse-power inclosed shunt 
motor of this type. This machine was wound for 110 volts, 
and the field current was 0.36 ampere. It was found that an 
elevation of the plunger of about 2]'^ inches increased the speed 
from 830 to 1 170 revolutions per minute, and that the motor 
■would run sparklessly in either direction, under all loads up to 




FIG, 2. SHOWING SfREU RECULATINO DEVICE. 

50 per cent, overload and at all speeds between the above limits, 
without changing the position of the brushes. Furthermore, 
while the motor was running under full load, the plunger could 
be suddenly lifted to its full height, thus instantly raising the 
speed by almost one-half, and athough the ammeter needle 
would momentarily register about 23 amperes, no sparks were 
perceptible at the brushes. 

This method of speed regulation abolishes the rheostat al- 
together, as it is not even used as a starter. When the motor 
is to be used for direct connection to machine tools instead of 



with the flexible shaft, it will br found that the form in which it 
is made, with three flat sides, makes it specially adapted to the 
purpose. The motor is also about one-third lighter than the 
iron-clad type which this company has heretofore used exten- 
sively. 

* J* * 

A REMOVABLE CRANK-PIN. 

Apropos of the method shown by Mr. Halloway in the "Shop 
Kinks" on another page, for trueing worn ctank-pins of the or- 
dinary riveted form, it may be of interest to note a form of crank- 
pin designed by Mr. Arthur of the Arthur Company, New York, 
for obviating the troubles incident to keeping the ordinary fonn 
of pin true. This style of pin is in use on a small Corliss engine 
used for driving the shop dynamo but Mr. Arthur states that he 
would have no hesitation in applying it to a large side crank en- 
gine and an examination of the scheme seems to call for its en- 
dorsement, as it certainly has the merit of soiidity with the mani- 
fest advantage of being easily removed and turned in the tathe 
when worn. 




PIN AJUlJ SECTION OF CRANIC, 

The idea as illustrated by the sketch is the combination of a 
taper fit C in the crank disc B, with a nut D having a tapered 
part E which fits in a recess of the same shape in the crank disc, 
.■\ well filed taper pin is a solid and reliable form of construction 
as is evidenced by its extensive use in locomotive work and by 
making the nyjt of the form shown, it becomes solidly locked so 
that there is no liability of loosening by the vibration. 

« * * 
NEW SHOPS OP BEAMAN & SMITH. 

Bcaman & Smith, Providence, R. I., have recently built 
moved into new works, and now have a modern plant well 
adapted to the j^frowing needs of the business As is well known, 
this firm manufactures milling and boring machines also other 
machine tools, many of which are of a special character. The 
demand for such machinery is not only increasing daily, but 
the tendency is toward heavier and more powerful machines to 
perform work that cither was not done at all a few years ago 
or else was done on an entirely different type of machine. The 
new works not only aflford increased capacity but provide the 
means for turning out machines of large sire. Two boring 
midlines of 45 tons capacity have lately been shipped and two 
others of similar design are now in ihe works. 

The main building of the plant is 128 x 60 feet, with a wing 
20 X 48 feet. The building is of self-sustaining steel construction 
with brick walls between the steel columns and there is room 
to add to both the end and the side of the building making it 
120 by 250 feet in size. The large tools and erecting floor are 
served by a ten-ton Shaw electric crane and the tools through- 
out are driven by electric motors. These motors are distrib- 
uted about the plant, a twenty H.P. motor driving the small 
tools, a fifteen H.P. motor the phncrs, a ten H.P. motor the 
milling and drilling machines, and even the tool room has its 
own drive in a three H.P. motor. One large Gray planer has 
its own motor. The shop is heated by the Sturtevant system 
of hot air, with the fan driven electrically. A convenient appliance 
is a three H.P. portable motor that is used to drive the ma- 
chines built in the shop after they have been erected. At the 
time the writer called, this motor was attached to a heav-y mill- 
ing machine which was surfacing its own tabic in place. 

As might be expected, a firm engaged in work of the char- 
acter done by Beaman & Smith collects a great many patterns 
and it is important to have ample and secure storage room for 
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them. Their buildingr for pattrrn storage is 64 by 30 feet, three 
stories high and has several novel features. The windows are all 
made with one sash only and do not open, to obviate the dan- 
ger from sparks coming through an open window or from rain 
beating upon the patterns. To secure ventilation there is an 
opening through the lower floor, with a screen to protect the 
opening which allows a current of air to pass into the build- 
ing from the outside. A ventilator in the roof allows the 
heated air to escape. .Ml the windows have corrugated glass 
which diffuses the light and keeps the direct rays of the sun 
from inside the building. 
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SIl'CK RACK. 



A building has been erected for bicycle storage, and the 
kvatonc* and coat room are well fitted up. In the stock room 
tiM mck for the bar iron *nd steel is a little out of the ordinary 
•ad a section of it is shown in the accompanying sketch. The 
main uprights are of wood through which horizontal holes arc 
bored for the pieces of round bar iron as shown at a, a. a. The 
lower part of the rack has large spaces for the larger sites of 
•tock. and in the upper part of the rack these spaces are divided 
off by vertical pieces of flat iron, through which holes are drilled 
for the horizontal bars. The construction will be made clear by 

the sketch. 

• j» • 

SOCIETY NOTB. 

"Cornelius Vandcrbilt. Jr., though a millionaire, has invented 
a locomotive." So says a New York daily under a startling 
■care heading. Reading down the column we glean the follow- 
ing important facts; 

(Special Dispatch.) 

"Newport, Attg. t6.— Cornelius Vanderbilt. Jr., has proved to 
be a gentus, and although at odds with his father, he is the 
•Bsartest member of the Vandcrbilt family. He always has been 
of 1 mechanical turn of mind, and has designed a sailboat and 
electric launch. 

"It will be news to the world to know that this young mil- 
lionaire is the inventor of a locomotive, every part of which 
was made from designs furnished by him. The engine has been 
bailt and tests are now to begin. A special feature of the Van- 
derbiU locomotive is the firebox, and if it turns out as Mr. Van- 
dcrbilt expects, will be a big saving of labor and money. This 
particular firebox is arranged so that it can be removed, whea 
burnt out. or for cleaning, and replaced in one night, the re> 
moval of a few bolts being all that is necessary. 

"The tests will be watched with great interest, not only by 
the mechanical world, but by Mciety." 

• • • 

DIAGRAM OP PULLEY WEIGHTS. 
Wm. Sangstilx, 

Several years ago a friend gave the writer a list of pttl'eys 
and their weights, compiled from the records of a jobbing shop, 
which had installed a large number of plants for power trana- 

iMion. The list gave the weights of pulleys from 6* to 42* 
Htmtttr, and from 3" to 16' face, and rtprtfoucd an average 



of teveral yeart* practice, a« the weights had been plotted and 
curves drawn through them. TJir writer has again plotted the 
weights and deduced an appropri.itc formula. 

The curves in the accompanying diagram are seen to be a 
series of diverging straight lines. These lines are the resu;t of 
two factors— one a constant for each diameter and the other a 
factor of diameter and face. The formula is somewhat compli- 
cated, but not necessarily so if one owns a table of logarithms 
and a slide rule. 

It may readily be seen that an equation, probably varying h 
the s<]uar« of the diameter, would give the weight of arms as • 
constant for each diameter of pulley, and this equation is ex- 
pressed by 

.oj6b D« - a 
The rims on the larger pulleys are thicker than those on the 
unaJer ones, and the equation, 

.0175 D ••" -f 3 
gives the weight of rim for each inch of width. D in each of 
these eq\ution<i represents the diameter of pulley in inchca. 
The combined eqoationa 

.036a D» — a H- (.0175 D '■" -f- 3) W 
where w = face of pulleys in inches will be found to be fairly 
accurate for estimating pulleys from to" to 43' diameter. Pol' 
leys under 10" diameter easily vary 100 to aoo per cent, in 
weight, owing to the various sixes of shafts with their corre- 
sponding diameters of hubs. The formula is not correct in the 
case of a 6" X t* puHey, which, according to the diagram, has 
no weight. 
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FACE IN INCHES. 

The perpendicular lines on the diagram represent the widtba 
of the faces of the pulleys and the diagonals the diameters, both 
in inches, while the horizontals give the weights in pounds. To 
6nd the weight of a pulley look for the diagonal giving ita 
diameter and follow along this iine to the perpendicular. repre> 
senting the face. The horizontal line at tbe point of intersection 
give* the required weight. 

In Clarke's "Pocket Book,"* page 445, we have two fortoalai 
given for weights of ptillcyt. One for pvllcya from t to 4 feet 
diameter 

Wright in pounds a 7 D --^ t.7S <i) 
and the second for pulleys from a to 7 feet diameter 
Weight in poumi* = u.6»j D — 9.1$ (a) 
In both caaea the formula gives the weight per inch, width of 
face, and D represents (he diameter of policy ia feel. These 
formulas are represented on the diagram by a dotted line for 
conation (l) and a dash-snd-dot line for equation (a), both for 
a 30" pulley. 
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Mr. O. F. Allen calls attention by an article in "The Gas En- 
gine" lo a matter of economy that is usually neglected in the 
operation of these motors: 

While every one who has to do with gas or gasoline engines 
knows that they all require artificial means for cooling the cyl- 
inder, how many users of fluid fuel engines know what propor- 
tion of the total work done is expended on the water jackets, 
or, knowing, have sought to utiize that energy. 

Several reports of exhaustive tests of engines of moderate 
size have come to my attention, and they show that from 20 to 
50 per cent, of the heat developed by the combustion of the 
fuel is taken away by the water used for cooting the cylinder. 
There is also a large amount of heat carried off by the exhaust 
gases, which will not be considered here. 

The temperature of the water in the packet has a great in- 
fluence on the power developed. I have often gone to the valve 
on the water inlet of a small engine used for charging storage 
batteries, whtrc the load is always the full capacity of the en- 
gine at the speed it is adjusted to, and by manipu ating it 
slightly have changed the output over 20 per cent., with the 
same fuel consumption, without touching another part of the 
engine or dynamo. There is a certain temperature for each 
engine and for each load condition, at which the engine has a 
maximum efficiency. If the cooling water is above or below 
that point, the power development is decreased. I would sug- 
gest that a thermometer be placed on the inlet and outlet pipes of 
all fluid-fuel engines of moderate or large size, and the at- 
tendant in charge determine by the difference in temperature be- 
tween the ingoing and outgoing water which gives the highest 
efficiency for full load and various fractional loads which often 
occur. 

When these have been determined by trial they may be 
marked on a card posted near the engine, and whenever 
there is any marked change in load conditions the temperature 
of the water can be adjusted to suit. The fuel consumption 
would certanily be much lower and the regulation more satis- 
factory. The thermometers can be screwed in by the at- 
tendant; such thermometers as are used on feed water of 
steam boilers or on kitchen boilers in modern houses are well 
suited to the purpose. Assuming that an engine is fitted up so 
as to waste as little heat as possible on the water, there still 
remains something like 30 per cent, on the best engines, and 50 
per cent, on the poorer ones, of the total heat developed which 
is thrown away — sent into the sewer or radiated from expensive 
cooling tanks set in the coolest place which can be found about 
the premises — all wasted. 

Take a 50 H.P. enpinc, for example, which is burning the 
equivalent of a thousand feet of city gas an hour: who would buy 
five thousand feet of gas a day and burn it out of the top oE the 
chimney, or use it to heat the back yard of a factory? You say it 
is necessary? I admit it is necessary to draw that amount of 
heat from the engine cylinder by means of the water jacket, but 
there are few places where it is necessary to waste all that heat. I 
will mention a few classes of installations where the heat may be 
used to advantage all or a portion of the year to reduce other fuel 
bills. I cannot call attention to nearly all uses, but suggest these 
as topical. 

Frist, small engines in dwcl.ing-houses for pumping water 
or driving dynamos. In every house which can afford a pump- 
ing engine there is a domestic hot-water boiler. It is now cus- 
tomary to connect one boiler to both a gas and a coal range. 
As the temperature of the water-jacket is equal to or above 
that which usually prevails in a kitchen boiler, why not connect 
it also and let it help supply the hot water for the house, thus 
saving coal in winter and gas in summer. The previously 
wasted heat is thus made available all the year. 

If a gasoline engine is used about large stables where warm 
water is required for mixing food for animals, let the circulating 
tank be supplied with a ball-cock to keep it full, and put a faucet 
near the outlet of the water-jacket, from which to draw the re- 
quired hot water. In factories and institutions hot water has 
many uses — in the Wash rooms, for instance; and for a dozen and 
one purposes, in fact, which will occur to each reader according 
as he is interested. By the arrangement of a tank automatica'ly 



kept full, warm water may be drawn near where it leaves the 
engine and made use of. Gas engines are beginning to be used 
in laundries. Heat is required in the drying-rooms. They can 
be piped for heating by hot-water circulation, and at least a 
portion of the work formerly done by steam be performed by 
the gas engine. 

The larger engines may be divided into three classes: En- 
gines in pumping plants, engines in large buildings for opera- 
ting electric plants, and engines for operating the electric de- 
partment of combined gas and electric-light companies. Many 
pumping plants have small buildings devoted to their exclusive 
use, which are heated by stoves, furnaces, or other devices. At 
comparatively small expense, hot-water radiators could be con- 
nected to the engines as they would be to an ordinary hot- 
water heater, and the wasted heat thus take the place of a por- 
tion of all of the fuel commonly used in winter. 

With a supply tank connected as to the ordinary dwelling-house 
hot-water heater, the arrangement would be safe and efficient. In 
office or public buildings the water jacket may be connected to a 
special radiator in the basement, where the engine usual. y is, 
this radiator to be arranged to supply hot air to a portion of 
the building in the same manner as the so-called "indirect" 
steam or hot-water heating systems. If the building is heated 
by a hot-water system, the engine jacket may be connected to 
a heater on the principle of a feed-water heater, and partially 
heat the water as it comes back from the radiators to the regular 
heater. With either method the heat thus utilized effects a 
positive and considerable saving in the fuel bill. 

Near the station of a combined gas and electric-light plant 
there is usually a large gasholder. In northern parts of the 
country the water in the tank has to be artificially heated in 
winter. Such a tank makes the best kind of circulating tank for 
a gas engine. Connected to it by only two pipes — in occasional 
instances with a small circulating pump in circuit — the great 
body of water forms a reservoir, which is very slow lo change 
its temperature, and therefore the valves on the water-jacket 
would require little attention. The heat developd would in 
many cases be sufficient to keep the holder-tank from freezing. 
Gas companies seeking to introduce large gas engines do not 
seem to have considered these uses to which a portion of the 
energy of the gas may be applied, either at their own or their 
customers' premises. 

While only a few means for saving the heat of cylinder cool- 
ing water have been mentioned, there are so many others that 
probably nine fuel plants out of ten of over 5 H.P. could find 
profitable uses to which the surplus heat might be applied dur- 
ing all or a portion of the year. There are few places where 
there is a gas or gasoline engine of any considerable size where 
there is not a demand for heat between normal and 140° F. 
The application of a thermostat for regulating the supply of 
water to engine jackets is worthy of investigation, and I hope 
soon to try some experiments with a view of determining the 
advantages, if any, of such a device on the water outlet pipe. 

As the number of fluid-fuel engines in use increases, more 
attention will be paid to this matter, and It does not seem ex- 
travagant to predict that in 50 per cent, of the first-class installa- 
tions of 30 H.P. and over at least 10 to 15 per cent, of the total 
fuel consumed will be utilized as a heat by product, thus re- 
ducing the cost of power considerably. 

* « * 

In a recent issue of the "Mining and Scientific Press" a writer 
says, in speaking of the various mines which he has visited, 
that those concerns conducted on such conservative lines that 
the "No Admittance" sign is in evidence all over the place, 
have back of this policy a fear of criticism rather than that some 
visitor may learn secrets which may prove to his advantage 
elsewhere. 

Can it be possible that there is something akin to this con- 
dition of affairs in many of the machine shops that have the 
signs "Keep Out," "Visitors Not Allowed," and others of 
equally depressing character prominently displayed? 

« J* * 

A hot bearing in the dusting machine of a paper mil! near 
Sheffield, England, caused a fire, resulting in damage to the 
extent of nearly $125,000. It is obvious that the oiling of ma- 
chinery, especially that running at high speed, cannot be too 
carefully attended to. 
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^rown & Sharpe Manufacturing Company, 

ProJ>idence, Rhode Island, U. S. A, 

ing Cutters, 
Gear Cutters. 

36 Varieties. 3,500 Sizes Usually Carried in Stock. 






.> 



We arc prepared to furnish Special Cutters of any desired Shape or 
Size. Our Catalogue can be obtained through the trader or we 
will mail it to any address upon application. It Contains Full Lists 
of Cutters. 
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A PLAIN MILLING MACHINE. 

The manufacturers o( this machine, Kearney & Trecker, of 
Milwaukee, Wis., state that it was designed for the greatest 
possible range with the least possible overhang of the parts, 
and that it is capable of taking the heaviest of cuts efficiently. 

The frame is all in one piece, with the metal so distributed 
that unusual stiffness is obtained for a given weight. 
The overhanging arm is provided with an adjustable 
bronze bushing to support the end of the arbor, and the arm- 
braces afford additional stiffness. The braces are so arranged 
that they may be removed without taking off any nuts, a feature 
that often saves time and annoyance. 

The table, which is provided with an oil-pan, has a working 
surface of lo by 36 inches, and three tee slots, 11-16 inches wide. 
The knee of this machine is strongly built and is made without 
a hole through the top to admit dirt or to weaken it when sub- 
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j«cted U> fide wtrmn, tad I1M a Tcrtical movement of 20 inches. 

A special feature of the machine is the feed mechanism, which 
is automatic in either direction for the table, and can be 
thrown in or reverKd by the same handle on the front of the 
machine. The fe«d can be tripped cither automatically or by 
hand at easily when working w^th a fu 1 cut as when operating 
tight, and also has the valuable feature of being changed from 
.006 inch to .13 inch without shifting a belt or changing a gear. 
Ball bearings take the thrust of the elevating and table screw.s, 
thus reducing the friction to a minimum, and all adjustments 
are indicated on the dials in thousandths of an inch. 

Stiffness and simplicity, together with ease of manipulation, 
characterize the tool, and will undoubtedly result in giving it 
attention in shops that require a milling machine of this class. 

• • * 

The usual method of weighing locomotives is to first run the 
locomotive upon the scales and ascertain the total weight: then 
take the weight with ihc driving wheels alone resting upon the 
scales, and finally obtain the weight with only the forward truck 
upon the scale platform. While this method may generally 
answer the requirements of practical work, it manifesty docs 
not give results with that degree of exactness that one likes to 
attain in engineering work. Accordingly, the Baldwin Loco- 
motive Works have fitted up a series of separate scales, one for 
each pair of drivers and truck wheels, and the exact load upon 
each wheel and the total weight of the engine can be determined 

with precision. 

• * « 

It has been said that a rolling stone gathers no moss, but the 
machinist who sticks to the same shop through the best years of 
his life is likely to gather more moss than experience. The best 
way to gain experience and self-confidence after having served 
an apprenticeship is to strike out and sec how work is done in 
other shops. 
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A DBPABTMENT rNTBNDBD TO CONTAIN CORBBOT AN- 

SWSBS TO PRACTICAL QUBSTIONB OF 

OBNERAL INTERB8T. 

Give all details and name and addreas. The latter are for our 

own convenience and will not be published. 

>•— P. L. H. writes: Will you kindly tell me how to figure 
the power required to operate a vertical steam hammer. A. 
We are at a loss to know just what you mean, since the only 
power used is the heat energy of the steam, and there is no 
means of determining this. If the hammer falls by gravity 
alone the available energy is equal to the height of the fall in feet 
by the weight of the hammer in pounds, and this would be the 
amount of work required to return the hammer to its original 
position. If the hammer receives an impulse from the steam, 
however, the velocity of fall must be estimated, and the for- 
WV« 

mula used, where W is the weight in pounds and V tht 

64.4 
velocity in feet per second. The velocity of a body falling by 
gravity, simply = v 64.4 X height This calculation wil girt 
the work done by the hammer, and from it must be subtracted 
the work done by the hammer in falling by gravity to find the 
work done by the steam on the down stroke. The work done 
by the steam on the up stroke would be the same as before, or 
W X H. Having found the work done by the steam in one 
stroke, the total work in one minute can be found and this 
divided by 33,000 will give the power. If this answer does not 
cover the point you wish to know, please write again. . 



2.— An English correspondent writes: My practice in keying 
pulleys is different from the ordinary. I cut the keyway be- 
tween the arms. Where would you cut it, and why? A 
We would cut it at the base of one of the arms, because that 
is the point where there is the most metal, and it would thus 
weaken the hub the least when cut at that point. 



3. — W. M. writes: i. — Please give me some simple method 
for computing the gearing on compound geared lathes. 2. — 
How do lathe and tool builders plane the square part of boxes 
for lathe bearings? 3. — How is the ratio 8 to I obtained in 
the letter contributed to the last issue upon "Some Examples 
in Manual Training"? A. i. See Prof. Van Dervoort's article 
in this issue. 2. — It is cheaper to mill the boxes than it is to 
plane them. There are two methods of machining them, both in 
common use. One is to bore them first, leaving enough to finish 
and face off where they join together. They can then be held on 
an arbor in a special fixture for milling, and finally bored and 
reamed in place in the head stock. The other way is to finish the 
entire outside first and then bore and ream in place. The method 
will depend partly upon whether any turning is to be done in 
finishing the box. 3. — The ratio of a train of wheels is found by 
first multiplying together the diameters of the drivers; then mul- 
tiplying together the diameters of the driven wheels, and finally 
dividing the former product by the latter. Thus in the train 
mentioned the diameters of the drivers are 6, 8 and 5 inches, and 
their product = 6X8X5 = 240. The product of the driven 
wheels = 8 X 12 X 30 =1,920. 240-1920 = yi when reduced to 
lowest terms. 



4. — W. D. writes: i. — Please tell me what books would be 
necessary to enab e me to take out an engineer's license. I 
have run two or three engines, but would like to be able to take 
out a license, and not knowing enough about engines, fear 1 
could not pass the examination. Can you make a sug- 
gestion for a screen for a stack? We tried one screen that 
was simply fastened over the top of the stack, as in Fig. I» 
but the meshes were too fine and filled up. Then we tried one 
with half-inch meshes, arranged as in Fig. 2. This does not 
arrest the sparks, however, and one day the roof caught fire. 
A. You probably will not be able to obtain a license by simply 
studying books. An ifl|p*-tant requisite is good judgment, 
which can come only with ei^rience, and a knowledge of steam 
n)achinery, which you say you lack. Books, however, will help 
you, and we should advise ydtl first to get a copy of Hemen- 
way's Catechism of the Steam Plant, and after you have mas- 
tered that, take up Low's Catechism. The first costs 50- 
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cents, and the second I2.00. both of which we can furnish. A 
/ear's subscription to "Steam Engineering," which is advertised 
in this Dumber, would also be of great benefit to yen. 2. — 
For the stack, use a screen with 5-16 meshes and have it ar- 
ranged as shown in Fig. 3. Having the screen of larger diam- 
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eter than the stack allows sufficient opening in case some of 
the meshes become closed; and the enlargement also has the 
tendency to check the velocity of the gases, tltus forming a sort 
of settling chamber for the cinders. If you exhaust into the 
•tack you will probably have trouble through corrosion and 
alto through the meshes filling up. whatever the arrangement. 
In that case the screen should be placed at the bottom of the 
stack below the exiuust, and, if possible, at a point where the 
floe is of larger area than that of the stack. 



S«~J< Sf H. asks: 1. — What is the standard taper for different 
•izea of gas pipe? Also, what is the site at the top and bot* 
torn of the thread at the small end of the pipe? 2. — You pub- 
lished a uble some time ago on running and press fits, but did 
not mention shrink fits. How mnch should be allowed for that 
clau of work? 3. — Please give me a rule for proportioning the 
diet that press the heads and points of rivets. 4.— How can I 
calctilate how large to turn a piece of work to have it square 
ap at a given size? A. l. — The taper for all sizes of pipe is 
li' to the foot, total taper. The sizes wished are as foUows: 

DtaMMrnpc^c... H H H a K '. 'V 

Top Tbrtad.. ••.. .m .|h .mS Ms >■••$ •••<i >'M7 

Mo i tam T t i fW i d ........ .314 ^^1 .567 jm .911 1.144 i.4Sl 

DUscMrPIp*....^... iK • •}« } « > « 

TopThrOld l.lW SlUO l.t* S.44i «.iJJ l.tgj <.54t 

HoWnm Tl>f «*<■.. >.T*? *■* •■^ }-*4' 4-*SS S-*9' &)4^ 

^.— Mechanics generally allow a little more for shrink than for 
press fits. About l}4 thousandths per inch will do above 13 
inches, between 6 and 12 inches, allow I'/i thousandths per 
inch; between 3 and 6 inches, 2 thousandths per inch, and 
for one and two inch shafts the same as for a 3-inch shaft This 
b mder the supposition that the hub is strong enough to 
ttand the strain. 3. — This question was referred to J. L. Lucas, 
ProTtdence, R. I., who replies as follows: "The size of a rivet 
die is governed by the machine in which it is used. It is usually 
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•boat I 7-iG inches diameter and 2 inches long. The head is 
first coned and then flattened, and removed by the knock-out 
pin. as shown by the sketch. Draw temper of die to a dark 
straw." 4. — Multiply the short diameter of the square by t.414 
for the long diameter, which is also the required diameter of 
the round stock. 

• • • 

The "Western Electrician" says that experiments in the 
ether-wave system of transmitting electricity were conducted at 
Newbury. England, recently. A siiial] powder magazine, lo- 
caied 400 yards from the sending point, was electrically exploded 
without the use of wires. The experiments demonstrated the 
fcastbiltty of using the system for destroying mines, etc., in war. 
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A Practical Course in Mechanical Drawing, by Willmm Fox 
and Charles W. Thomas, both of the College of New York, 
contains nearly one hundred i2mo pages, illustrated by many 
engravings. Published by the D. Van Nostrand ComjMny. 
New York. Price, $1.25. 

The authors have endeavored to present a work that will be 
adapted to wants of high schools, schools for apprentices and 
young mechanics, and have abandoned the time-honored 
method of presenting the geometrical demonstrations first, but 
hav«, instead, commenced with working drawings, as it is Ar- 
gued that the average student can grasp the idea of a concrete 
object much easier than a geometrical proposition. After the 
student is able to understand the principles of delineation, it is 
thought that he can more readily grasp the principles and ap- 
plications of geometry, and will be inspired with a healthful 
desire to give this subject the study which it merits 

An excellent feature of this book is the reproduction of photo- 
graphs showing the correct handing of instruments, a point 
that is the source of much trouble to most beginners. 

The most striking feature of "The Century" for September, 
which will be a Salt-Water Number, is the first installment of 
Captain Joshua Slocum's "Sailing Alone Around the World." 
This is the narrative of a daring voynge of circumnavigation, 
undertaken by the author in 1895. in a forty-foot sloop built by 
himself in Buzzard's Bay, and taken back and forth serosa the 
Atlantic and thence around Cape Horn and the Cape of Good 
Hope without assistance or companionship. The distance 
traversed was 46.000 miles, and the accuracy of the navigator's 
landfals throughout was a thing to marvel at, his chronometer 
for most of the time being a little tin clock of the cheapest 
kind. Captain Slocum was a thoroughly seasoned sailor when 
he started on his adventurous single-handed cruise, but his 
unique achievement vras not without difficulties and perils that 
taxed to his utmost his strength, endurance and ingenuity. 

We have received an illustrated catalogue of five hundred 
pages from the F. W. Gesswein Company, 3Q John street. New 
York, entitled "Worth Looking Into." An examination of 
it seems to confirm the use of the title, as it appears to be 
worthy of its somewhat novel name, being a very complete 
list of metal workers' tools and supplies. Aside from its value 
as a buyers' directory, it contains a number of tables, of much 
value to the mechanic, especially some that have been calculated 
for the comparative weights of aluminum, wrought iron, brass 
and copper wire and plates, Brown & Sharp gauge. 

We have received from the Bullock Electric Mfg. Com- 
pany. Cincinnati. O., their latest bulletin, No. 7934, describing 
the Bu lock engine-type generator. It explains the construc- 
tion of the generator minutely, gives a detailed sheet of dimen- 
sions, and illustrates the generator direct connected to • Nash 
gas engine, 

The .\ermotor Company. Oiicago, III., have issued their 
eleventh annual catalogue of windmills and pumps, which af- 
fords entertaining and instructive reading. The details of the 
apparatus are shown by artistic half-tone illustrations mingled 
with the text, and some of the possibilities of the motor arc 
illustrated in a novel manner. 

We have received a prospectus for 1890 of the work planned by 
the International Committee of the Y. M. C. A.. This con- 
tains a syllabui of the various courses, with sample examina- 
tion papers. Two other circulars are also issued, one 
of which gives the annual report, and the other conuina illustra- 
tions and descriptions of the exhibits made at the twenty-third 
international convention, held at Grand Rapids, Mich., lait 
May. 

The Pearson Machine Co., 39 West Randolph street, 
Chicago. Catalogue of machine tools and automatic ma- 
chinery. This catalogue not only contains descriptions with 
illustrations of the various machines, but has several detailed 
sketches that are of interest. Several smail sizes of screw ma- 
chines and turret lathes are shown, as well as a large size for 
bicycle bubs and similar work. Other machines lifted are a 
bitbe designed for facing, a cock grinder, a double turret ma-> 
chine, ■ horizonul boring and drilling machine of novel con- 
struction, and several miscellaneous machines and hangers The 
lK>ok also contains a table of cutting speeds for turret lathes. 

The JoKph Dixon Crucible Co., Jersey City, N. J., have 
issued an elaborate rauogue. with an artistic cover, containing 
a full list and docrrption of their various graphite production*. 
It will not b« necessary to list the articles made by this com- 
pany since they are already familiar to our readers. The cata- 
logue is one that every mechanic should have, and ire presume 
will be sent upon application. 

E. G. Smith. Columbia. Pa., manufacturer of mMsurino- in- 
struments for mechanics, has issued a little booklet rf 
a line of sliding calipers with vernier graduation read! il 
limeters, metric micrometers, speriomcters ai>d Kales It arlll 
b« sent to any addrcaa. 
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MANUFACTURERS' NOTES. 

The L. S. Starrett Co., Atliol. Mass., announce that their 
cutter department has been sold to K. J. Gay and E. T. Ward, 
who will continue with this line of goods under the name of 
Gay & Ward. Mr. Gay was formerly of the L. S. Starrett Co. 
and had charge of their cutter dejKirtment. 

The Diamond Machine Co., Providence, R. I., write us that 
Mr. John W. Cole has terminated his connection with that 
company. 

Schuchardt & Schutle. Berlin, Germany, state that their Mr. 
Crause sailed on August 22 for America, and that any mail for 
him can be addressed care of Schuchardt & Schutte, 122 Liberty 
street. New York. 

The Frank Mossberg Company, manufacturers of sheet metal 
novelties, AtUeboro, Mass. are now erecting a factory which 
will have a floor space of over 20,000 square feeu They expect 
to have it completed by October isi. and will equip the factoiy 
with punching presses, polishing machinery, and light machine 
tools. 

Mr. Julius Herlitschka. manager of the Vienna branch of 
White. Child & Bency was expected to sail for this country 
on August 27 to open new business connections, and also at- 
tend the Philadc phia Export Congress as a delegate of the 
Vienna Chamber of Commerce. 

De Fries & Co., Berlin, announce that their firm has been 
reorganized into a stock company, with a paid capital of $360,- 
000. 

The Westinghouse Brake Co. announce that after the Rus- 
sian Government determined to apply air-brakes to the freight 
trains upon ihc state railways, an imperial decree was issued 
announcing that the Westinghouse air brake had been adopted 
and must be purchased by all roads, private and state. This 
means the production of air-brake apparatus for 350 locomo- 
tives and tenders and 11.750 freight cars during each month for 
the next three and a half years, the total purchase amounting 
to from $12,000,000 to $15,000,000. 

Who can calculate the amoum of money earning time wasted 
every day in the shops of the land through stopping to take up 
belts because they are .slipping. If a belt did not slip it would 
be unnecessary to take it up — until the sides touched — and there 
would he besides relief of strain on belt and bearings, more 
belt surface producing friction on pulley face, and hence more 
power. The Cling-Surfacc Mfg. Co.. of 153-159 Virginia street. 
Buffalo, N. Y., report they have thousands of belts fulfilling, 
these conditions through the use of Cling-Surface. The Jour- 
nal Printing Company, of Muscatine, la., writes: "We have 
been using your Cing-Surface on our belts for the past two 
months and unhesitatingly pronounce it an ideal article. We 
arc able to run our machinery now with ease and accuracy that 
formerly was very imperfect because of belts slipping. We now 
transmit our power a long distance by belts that are slack, and 
can start up heavy machinery with case where before it had 
to be lifted over by hand, Cling-Suri'acc is all and more than 
is claimed for it, and we can most heartily recommend its use 
to all who drive machinery by belting. Our bells were never 
in better shape. Chng-Surface did it." 



FOR SALE. — One of the best located jobbing foundry and 
machine shops in the Mis!>issippi valley. Good trade established. 
Satisfactory reasons for selling. Address Box 554, Galesburg, 111. 

FOR DELIVERY SEPTEMBER FIRST, a large variety 
of second hand lathes, planers, drills, etc.. in good order. For 
list and particulars address JOHN A. CROSS, P. O. Box 2x8. 
Providence, R. 1. 

FOR SALE CHEAP, ONE SEVEN INCH AMERICAN 

STOKER, made by American Stoker Co. of New York. In 
good order Apply to W. Ames & Co., Jersey City, N. J. 

WANTED.*— Conies of Maciiinkrv for January, iSgg, in 
good condition, for which we will pay ten cents each. Mail these 
to Machinkrv, 9-15 Murray street, with the name of the sender 
on the wrapper. 

PATENT RIGHT FOR SALE.— The British patent dght 
on a valuable machine tool favorably known and thoroughly in- 
troduced throughout the United States. For full particular? 
please address "MACHINE TOOL," care of Machinery. 9-15 
Murray Street, New York. 

WANTED. — By a large manufacturing company, an ex' 
perienced mechanical engineer familiar with construction and 
erection of factory buildmgs. State age and experience. Ad- 
dress E. W. C. , care of Machinery, 9-15 Murray St., New York. 

WANTED. — Competent machinist as assistant superin- 
tendent in a factory near Philadelphia, to oversee toolmakers and 
make estimates on light contract work. State age. experience 
and wages required. Address REFERENCE, care of M.*- 
CKiNERV, 9-15 Murray St., New York. 
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Designed to meet 
the requirements of 
manufacturers who 
want a thoroughly 
well made tool at a 
moderate price. The 
Spindle is a special 
forging made from 
high grade spindle 
steel. It is entirely 
relieved of belt strain 
and IS counter-balanc- 
ed by a weight inside 
of column which 
makes it extremely 
sensitive and uniform 
to the touch. The table 
and spindle head are 
both adjustable o n 
slide. The bracket 
carrying the driving 
cone puTley is securely 
bolted to base 
of machine, 
thus preventioE 
vibration of col- 
umn when ma* 
chine is run 
ning. A thor- 
oughly well 
made and reli- 
able overhead 
counter-shaft furnished with machine, and included in the price. 

ly AMOUR & LITTLEDALE MACHINE C»^ 

I i5 Woeth Strtd, ( cot. C«ntF« S«t««t. ) N«w Yoik, V. S. A. 

FoBUON AcBK-ns: London. C. W. Burton Griffiths <t Co. Berlin Brusaej 

Vienna, Scbu«hardt A Schutte, Budbpei 'o«eph Scbwartx * Co 




H^. I. Triple-cylinder, simple enf^ne and puonpt at U)c U«th1chein Workt, aenrkag the 14,1x0-100 forging prcu •ho»n on tbc next 
pa go. Cylladers, 54 by 90 inched; ■team pretaurc, 195 ponoda; revoluiiuo* per tninate, (Vi. Th» pnmM arc hI tb« n«r, b«v* tbr«« ii-locb 
pivacen and pump against a pressure ol 7.000 pound* per square Inch, This engine will develop 15.000 horse-power at about oae*tlurd cut-Off 
■ad U aatd to t>e the mo4t fMwerful Sand engine la the world. It was dcalgscd by E. I). Lesvltt. 



for the establishment at South Dethlchem of a complete plant 
(or making forginer^ for armor plates, gunit and the nrcnury 
mannc engine purti. lor the navy, with the result that eventu- 
ally they had the mo«t completely rquip]>eit plant for heavy forg- 
ing in Ihe world. The Whitworth Company controlled the fa- 
mona "fluid compression" procei>» inr making steel for forging*, 
god tlic Crcusot wutks at that time led in the pruductiun of solid 
tteel armor plate, so that the introduction into this country of 
the methods of these two firms loras an event of no small im- 
portaocr 
Wliile thcM ptrtparations were primarily for go¥«nitncnt or- 




in Fig. 5) ; and latterly for the 4.000 horse-power engines for ibe 
Boston Elevated Railway (Fig 7). aod the S,00Q hotw-powcr 
units that are to be placed m tlie new power tfatioa of tht 
elevated roads nf New York. 

The installation nf engines of the sue ol the tut IMsncd 
is due directly to the fact that catiaiactory forgingt for their im- 
mense shafts can now be obtaiatd. and when it is mined that 
these lorgings have a tensile strength of 80,000 p<iunds, an cU«- 
tk limit of 50.000 pounds, and an elongation under test vi 3§ 
per cent., they become of unusual iniercsl to the engineer. We 
shall Liter try to «how the full significance of these ftgttrts. bill 



will first recount briefly some of the salient features of the pro- 
cess of turning out these forgings as recently seen by the writer. 
Steel Processes. 

Steel is usually defined as a compound of pure iron and car- 
bon, although there arc always other elements present, certain 
of which, like phosphorus and sulphur, arc detrimental, and 
others, like the nickel in the modern "nickel steel," arc bene- 
ficial in their effects. The three principal processes for making 
steel are the Bessemer, the crucible :inrl the npen-hearth. Rcssc- 
mer steel is 
made by forc- 
ing a powerful 
b 1 a s t o f air 
•Jirough molten 
pig-iron in a 
vessel called a 
converter. The 
effect of the 
blast is to burn 
out the impuri- 
ties and decar- 
bonize the iron. 
after which a 
sufficient quan- 
t i t y of pure 
cast iron, rich 
in carbon, is 
added, to give 
the steel the re- 
quired percent- 
age of carbon. 
This steel is the 
standard for 
rails, is used to 
a large extent 
for structural 
materials, and 
is entering the 
market for 
other purposes 
to an increas- 
ing degree. 

Crucible steel 
is the finest 
grade of cast 
steel, from 
which the best 
tool steels 
come. I t i s 
made by melt- 
ing low carbon 
steels or bar 
iron in a cruci- 
ble on contact 
with charcoal 
until they have 
absorbed t h e 
n e c essary 
amount nf rnr- 
b6n. 

Open- he.irih 
steel is made 
by fusing to- 
gether different 
ingredients, 
such as pig-iron 
and scrap steel 
of known quali- 
ties to give the 

composition wanted. The melting is done on an open hearth, 
enclosed only by the walls of the furnace, instead of in a crucible. 

For forgings either the crucible or open-hearth steels are 
suitable. The crucible process is the older, and white it has 
been used successfully for casting large ingots, from which forg- 
ings were made, it is an expensive process and h not adapted 
to such work. The open-hearth process, -on the other hand, en- 
ables large masses of metal to be fused without great difhcuUy, 




Fig 3. i^.ooo-ton press for forging amror plate, large shafts, etc. Diameter plung'ers, 50 1-3 
inches; stroke, 8 i-a feel ; capacity, 14 by 17 feet t)a heavy work this press absorbs the full power 
of the 15,000 horse-power engine which strves it and at times almost stalls the engine. The engine 
pumps direct, no accumulator being used. Two-ijs ton traveling cranes are provided for bundling 
the forgings. 



and is found to be well adapted for large ingots for forgings. 
is even being used to a considerable extent for tool steels. 

Open -hearth furnaces operate on the regenerative principle 
and tcni|>cralures <jf 3.000 to 4,000 degrees Fahr. are reached. 
The fuel is producer gas generated by burning coal in air-tight 
ovens with an insufficient supply of air fed in under pressure. 
The gas passes over the top of the hearth on which the melting 
is done, where it mingles with a separate supply of air and ig- 
nites. At each end of the furnace are fire brick passages, 

through one set 

f which the 
gas enters bc- 

1 o r e ignition 
and through 
1 h e other of 
which the pro- 
ducts of com- 
Intstion pass 

I w a y. Ever\' 
iwoniy minutes 

II r thereabouts 
;he direction of 
• he current ii 
reversed and 
the entering 
gas passes 
through the 
passages } u s r 
heated by the 
intensely hot 
escaping gases, 
and passes out 
by the passage 
that has been 
cooled by the 
entering gas. 
This heating of 
the entering gas 
by the waste 
heat of the es- 
caping gases is 
not only con- 
ducive to econ- 
omy, but makes 
possible the ex- 
tremely high 
t e m peraturcs 
produced i n 
this form of 
furnace. 

The Bethlehem 
Plant. 

At the Beth- 
I c h e m steel 
works tliere are 
four blast fur- 
naces for mak- 
i n g pi g-iron, 
and in their 
rolling mill 
there are four 
Bessemer con- 
verters. Their 
open- hearth 
plant ha.s eight 
open- hearth 
furnaces, four 
of which are 20 
tons and four 

of 40 tons capacity, all on the regenerative principle. In Fig. 
6 is a reproduction of a photograph taken during the castmgof 
an ingot. On the platform at the rear are ranged the open- 
hearth furnaces from which the metal has been drawn into 
the ladles. 

In Fig. 4 is a large ingot of special nickel steel for an armor 
plate, li is shown after i^ has been raised from the pit, and al- 
though (his is not the largest ignot that has been cast here, its 
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woiglit i>\ I J-' i'>ns and ii". -.i/c, compared with the man standing 
by its side, will give a forcible idea of the enormously heavy 
work that this plant is capable of casting and forging, The 
riser at the toj> of tiic ingot collects the impurities of the metal 
and also scncs as a projection by which the piece can be han- 
dled in forging. This projection fits into a large sleeve or collar, 
cylindrical on the outiide and with a square hole. The sleeve 
is held and rotated by the crane and the ingot is balanced by a 
long bar e.xrending irotii the back end of the sleeve. 

The Fluid CompresBion Process. 

In casting ingots ior guns, shafts and similar work, the Whit- 
worth fluid compression process is employed, which gives the 
most perfect results of any known method. 

Large wrought-iron forgings are made by welding together 
smaller pieces of iron, building up the completed forging piece 
by piece. Steel does not possess the property of welding to such 
a degree as wrought iron, and moreover, can be cast into any 
necessary shape. The proper way to forge steel, ihercforc, is to 
cast ingots considerably larger than the finished product is to be 
and draw it out under the hammer or forging press. For the 



Fig. 5. Nickel steel field ring for a s.ocxi hnrse-power generator at 
Niagara Kails. It was forged without a weld and weiKhed, after 
roughing out in tlie machine shop, 38,840 pounds. Outside diameter, 
IJ9 inches, When finished it was larger than the capacity of the fur- 
nace at that time, so that, if il had been imperfect, it would have been 
impossible to reheat it. 

majority of work the most convenient ingot is in the shape of a 
cylinder, and in cooling, after it has been poured, it is found that 
certain defects creep in, whicli it is tlu' object of the Whitworth 
piocess to eliminate. 

The first part to cool, of course, is the outside, and as the metal 
gradually cools toward the center it shrinks away from it and 
causes "piping" or the formation of cracks. Blow holes occur, 
owing to the generation of gas and the air entrapped during 
the pouring, which tend to make the ingot unsound. It is de- 
sirable to have these defects remedied in the ingot because the 
steel will not weld, and any defect at tlie start will be carried 
through to the end. Still another difificulty is that of "segrega- 
tion," or the separation during cooling of the particles of which 
the steel is composed, owing to the different specific heats of the 
different elements, and hence the different lengths of time re- 
quired for them to cool. The segregation is mainly at the center 
and near the top of the ingot, so the ingot is cast somewhat 



longer than required for the forging, that the upper part may be 
cut olT and remelted. 

These cylindrical ingots are poured in steel molds which arc 
lined with cast iron staves, grooved to allow the gases to escape 
at the ends. Inside of the staves is a lining of .some refractory 
material. The molds rest on a car at llie bottom of a long pit. 
which is deep enough to allow the lop of the mold to reach to 
about the floor level. The molten steel is tlicn poured t'rora 
ladles like those in Fig. 6, which run on tracks on each side of 
the pit, and arc thus carried directly over the molds. 

After pouting, the mold containing the molten metal is moved 
by hydraulic pressure under the press shown in Fig. 3. which is 
the central and important feature of this department; not only 
as regards proportions, but in respect to its influence upon the 
product. The fluid steel is liere subjected to a gradually increas- 
ing pressure during tlie cooling, causing the impurities and 
gases to segregate toward the center of the ingot. The outcome 
is an ingot of close and uniform texture that is solid througliout 
with the exception of the center, which is aftei-wards removed 
by boring. Il takes eight or ten hours for an ingot to cool 
sufliciently to be removed, and during that time it is cotn- 
pressed about 10 per cent, in length. Ingots of this description 
have been cast 54 inches in diameter and about 16 feet long, 

Forglner Department. 

Now we come to the forging plant. Most of our readers 
know that there is here located the T.a5-ton hammer, the largest 
in the world, a model of which was exhibited at the Columbian 
Exhibition at Chicago, but it will probably be a surprise to 
many 10 learn that this hammer stands idle, although ready for 
use if required. All forging, except on small pieces, is done by 
hydranlic press^cs. The largest steam hammer in actual use is a 
six-ton hammer in the blacksmith shop. 

The object of forging by hydraulic pressure instead of by the 
impact of the hammer blow is to allow the metal time to flow 
while being operated upon. The action of a hammer, especially 
when too light for the work, is to pene the outside of the piece, 
leaving the inside practically as it was originally. This is seen 
in the appearance of the ends of heavy forgings, which have a 
toncave appearance when forged under the hammer, showing 
that the outer metal has been worked the most, while a similar 
piece forged under pressure will actually appear convex at the 
ends. 

The main outfit of the forging plant consists of the 14,000-ton 
pre.ss shown in Fig. 2, operated by the iSiOOO horse-power en- 
gine shown in Fig. i; two similar but smaller presses of 5,000 and 
j.ooo tons respectively, operated by engines of 3>5oo horse-power, 
.Tnd a bending press having two 36-inch plungers and 4 feet 8 
inches stroke. This latter press is served by two cranes of 65- 
10ns capacity, will take work 8 by 12 feet, and operates under a 
pressure of 7,000 pounds per square inch. This department is 
also ecpiipped with heating furnaces, which heat the ingots, 
preparatory to forging, to the mild temperature of 1,200 or 1,500 
degrees. That this is mild in comparison with the open-hearth 
furnaces is painfully evident to one who attempts to look into 
both of them, as did the writer. 

The two smaller presses were obtained from the Whitworth 
works at about the same time that the compression plant was 
installed, and their satisfactory working led to the construction 
of the 14,000-ton press at the Bethlehem works. The fact that 
the company shoisid construct so massive and expensive a group 
of machinery as this press with its crane, hydraulic apparatus 
and engines, slrort'Iy after building the giant 125-ton haniincr, 
.dimply becau.se it would do the work better than (he hammer 
could do it, speaks volumes, for the enterprise of the Bethlehem 
Steel Company and their determination to produce only the best 
products that can be made. 

To the uninitiated it seems incredible that the lull power of 
a 15,000 horse-power engine should be required to operate thi» 
one press, as stated under Fig. 2, but the writer was assured 
that such was the case, and a few figures show that tt is not at 
all improbable. The hydraulic pressure at the pumps is 7,000 
pounds per square inch, and the combined area of the two Soj4- 
inch plungers of the press is 4,000 square inches. This times 
7,000 pounds gives 28,000.000 pounds, or 14.000 tons, which is. 
the rated capacity of the press. Fifteen thousand horse-power 
is equivalent to 45.000,000 foot-pounds per minute, and this quan> 
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thy divided by 38.000.000. the pressure exerted, gives 17.6 u the 
number of feet per minute that must be traveled by the head to 
utilise 15,000 horsepower, supposing there to be no loss and that 
no ptiwer is required to raise the head after each stroke. Prob- 
ably ihe»e two items would take at least one-third oi this power, 
making the actual number of working feet required about to or 
M. •.villi h i> ijuitc reasonable. The engine itself is a handsome 



for producing armor plate, gun forging) and other govcmincnt 
work, engineers engaged in lines of industrial work are taking 
advantage o( its facilities and a large number oi the forging^ 
turned out are to supply this demand. Quite as important and 
as typical work as a.ny is the making of large hollow thafts for 
steam engines, and a brief explanation of why the»c shafts arc 
made hollow and of what results are obtained with them will 



Pig. 6. Pouring an annor-plate ingot. 



yv?i 



Pig . 

Railroaa tngiae. 



Shaft of fluid-compreitaed, nickel steel. )iydr«ulic«Uy forgvd on a tBMldnl« oil tempered and •nncaled. for Boctoa El«rat*d 
DC. Diameter in center. 37 incbea. diameter of journals. ^ inebw; dfcncter of axial hoU. 17 i-a Uichca: wdgM of abaft, 

exclusive of crank disks and hub, A^.^^c) pounds. The propertiet o( the steel of tlie shaft are, elaatlc Halt, jo,ou,> poaada per tiqaare inch aod 

elongation iS per cent. In test piece* t incA in ilisnetcr and 10 inches long. 



machine designed by K. D. t.cavtil. The puraps arc r^n^ced 
hori/onlally at the back uf the engine and receive their motion 
the steam cylinders through bell cranks, no power being 
fitted throuKh the »lutt except to and from the tly-wheels 
Hollow Sbafta. 

As intimated at the beginning of these notes, while the equip- 
ment of the nethlchem Steel Company wa« designed primarily 



(ifiitably be mor0 tn«tmetive to \ht *vtr»t* readpr than marr 
detailed ' • r pan* < ■ k and cqaipHMrnt. 

It ha« I that by (MMpttmion pro- 

cess ingots are produced that arc pmeticatJy tree from the defect* 
of piping, blow holes and segregation ; and that if there are any 
impurities they will occur at th« Cienter. which i% bnrrd dist. 
leaving a (krrfrctly sound rytindriral ring. 
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It might be supposed that the best way to make a hollow ingot 
would be to cast it hollow; but if this were done there would be 
two cooling surfaces white the ingot was solidifying, the interior 
and the exterior, and the metal half way between these, or at the 
central portion of the metallic ring, would be the last to cool 
ami would contain the defects, which could not be eradicated. 
The casting would thus be far inferior to a solid casting bcred 
out after cooling. 

Another advantage of the hollow ingot over the solid one i.s 
that there is less danger in heating it to the temperature re- 
quired for forging. The unequal strains incident to heating a 
large body of metal are likely to start a fracture which cannot be 
remedied in the forging. When a solid piece is treated the out- 
side e.xpands and tends to pull away from the interior. With 
the hollow ingot the heating takes place from both the interior 
and exterior sections and is more uniform. 

When it comes to the forging, a steel mandrel of the size of 
the core that wa5 bored out is inserted in the center, which 
amounts practically to reducing the thickness of the metal to 
be operated upon to less than one-half of what it would be if the 
ingot were solid. The mandrel acts .virtually like an anvil at 
the center of the ingot and the annular ring of metal can be 
worked thoroighly, through and through, by the forging press, 
making it of superior texture. The importance of such working 
is shown by tests upon the first shaft of the U. S. dispatch boat 
Dolphin, which broke after a short service. The shaft was sol'd. 
j6 inches in diameter, and was forged from a large steel ingot 
under a 10-ton hammer. A test-piece from the outside, which 
had been worked, elongated 21 per cent, before breaking, while 
one from near the center, which had been scarcely affected by 
the hammer, elongated only 2 per cent., or practically was not 
ductile at all. 

After a forging is completed, up to this point, it is then an- 
nealed to relieve the unequal strains that have been set up by 
the heating and forging. To use technical language, the shaft 
is heated to above the recalcscent temperature and then allowed 
to cool slowly This temperature lies between 1,200 to 1,300 
degrees, Fahr., and is the point at which, if a piece of red-hot 
steel be allowed to cool, its temperature will cease to fall for a 
short time, or even may rise again, and then the same rate of 
cooling will continue as before this point was reached. 

At the recale^ccnt point the structure of steel seems to change; 
the old crystals rearrange themselves into new forms and internal 
strains are relieved. 

The highest grades of shafting are oil-tempered by cooling in 
oil after they have been heated for annealing. The process of 
annealing reduces the elastic limit to below half the tensile 
strength, and oil tempering restores this property of the metal. 

In Fig. 7 is an excellent illustration of the work done in the 
line of hollow shafts. Complete data arc given under the illustra- 
tion and it is only necessary to refer to these to convince one of 
the superior quality of the product. The fact that mild steel, 
wliich was formerly used when steel forgings began to be iniro- 
duced, had an elastic limit of only 30.000 pounds, and that 
wroughl-iron has but two-thirds of this, shows what can be 
gained in lightness and strength with the perfected material. 
Nickel steel may be stated roughly to contain 3J4 per cent, of 
mckel and from .30 to .40 per cent, carbon, the effect of the 
nickel being to raise the elastic limit without destroying the 
ductility. The high elastic limit of this steel combined with its 
ductility, makes it well adapted to withstand the alternating 
stresses that arc imposed upon it. For as long as these stresses 
do not exceed the elastic limit and the shaft is a perfect forging. 
as a hollow shaft made by this methcd is quite sure to be, it 

should be absolutely safe. 

* * * 

As a preparation for his future work a young engineer can- 
not do better than to become a close reader of the current 
periodicals which have for their field his chosen profession, 
Let him follow the discussions and if possible take part in 
them; in order to do this with credit to himself, he must be- 
come familiar with the subject, and having once mastered it 
will easily recognize it when after a period of eight or ten years 
that .same subject appears again thinly disguised and heralded 
as something that is really new. Many questions have a way 
of reappearing at moie or less regular intervals, so that the 
elders of the profession have met most of them more than 
ones." — Daniel Royse. in "Purdue Exponent." 
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FEATURES OF INTEREST ABOUT THE LARGEST AND 
NEWEST OCEAN LINER. 

The new White Star liner, the Oceanic, made her first trip 
across the Atlantic and arrived at New York harbor September 
ijih, after an uneventful voyage requiring a few hours over six 
days. 

This huge vessel, the largest ever constructed, has occasioned 
considerable interest not only on account of her mammoth 
proportions, but because her building marks the great advance 
that has been made in maritime engineering since the days of 
that monumental failure, the Great Eastern. The dismal failure 
of this vessel had apparently set a limit to which no vessel could 
approach with any assurance of success, but the Oceanic exceeds 
the former vessel in dimensions, tonnage and power, although 
her engines consume only a fraction of the vast quantity of coal 
necessary for the propulsion of the great sidc-whcelcr. The fuel 
consumption is an important factor in the status of an ocean 
vessel as a paying investment, and w.ts one which caused the 
Great Eastern to prove a non-paying investment, as she required 
12,000 tons for a round trip to the Orient, while the Oceanic, 
thanks to the greater efficiency of modern engines and boilers, 
has a steaming radius of nearly the same distance, or M,f>00 
miles, with a consumption of less than 4.000 tons. 

The new steamer is 704 feet long, 68 feet wide, has a molded 
depth of 49J-2 feet, and total depth of 68 feet. Her draught when 
fully laden is 35 feet, but as the depth of the Sandy Hook chan< 
nel is only 30 feet at high tide, it is evident that she cannot enter 
New York Harbor with a maximum lading until a deeper chan- 
nel is provided. Her displacement is given as 28,000 tons, which, 
however, is increased to over 30,000 with the maximum draught. 
The engine power is rated at 28,000 H.P. with a steam pressure 
of 190 pounds per square inch, which is a striking contrast to 
that carried by the Great Eastern's boilers. The latter were in- 
tended for a pressure of only 20 pounds per square inch, and with 
the enormous consumption of coal were enabled to develop at 
the best, only about 8,000 HP., which was divided between the 
side wheel and a suppleim-nlary screw. The latter's engines 
being of 4,500 H.P. and those for the side-wheels being 
3.500 H.P. 

The Oceanic, being a twin-screw ship, has two independent en- 
gines which arc of the triple expansion four-crank type, the 
cranks being set so that practically equal turning moment is ob- 
tained at all points of rotation. The diameters of the steam 
cylinders are 47;-^ inches for the high-pressure, 79 inches for the 
intermediate, and 93 inches for the two low-pressure cylinders. 
The screws are so very close together as to necessitate an 
opening through the stern between them. The rudder is of ex- 
tremely heavy construction and is of course provided with steam 
-Steering gear and also a hand gear to be used in an emergency. 
The steering gear is of very massive build and is provided with 
independent engines, so that in case one is disabled the other 
engine can be quickly brought into gear. 

SOME OF THE DIMENSIONS OF THE LARGEST OCEAN VESSELS. 
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There arc fifteen boilers, twelve of which are double-ended and 
the other three single-ended. It is said that the weight of the 
entire battery is nearly 1,100 tons. It by no means follows, 
however, that all these boilers are required for the main engines, 
as there are between seventy and eighty auxiliary engines for 
operating the hoists, electric lighting apparatus, pumps, fans, 
etc. As these engines are distributed throughout the ship wher- 
ever needed, and as they require steam pipes from the boilers and 
exhaust pipes to the condensers, it follows that there is a very 
complicated mass of piping required in the aggregate. Twenty 
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engineers arc required to look after the various unit* throuf^hout 
the vessel, including the electrical and refrigerating engineer! 
with their assistant^i. One of the impressive features of the 
Oceanic are the two towering funnels which reach 140 feet above 
the keel. Their shape is elliptical in sections, the two diameters 
being ts and 19 feet, which, however, is less than the diameters 
of the stacks for some of the Cunard shipsu 

While the dimensions of the Oceanic are cnormoai. her lines 
are so trim and well proportioned that the impression of size is 
not realized until she is compared with the pirr shed or to one of 
the saucy little tugs that bustle so busily about New York Bay 
and the Hudson River. An interesting sight h that presented 
when such a vessel as the one under consideration is being 
docked and seven or eight tugs are all working with their nosei 
against the side of the vessel to counteract the effect of the tide 
»o that no damage shall be done to the piers while the ship 
•lowly moves up to her position. 

A peculiar feature of the consiructinn is the use xi huge round 

head rivets in the upper rows of plates, while those below are of 

.course countersunk so that a sniooth surface i« obtained The 

'plates arc of extraordinary thickness, and it is said that the rivets 

used arc of a larger diamrter than have ever been used through-* 

out lite construction of a similar vessel. The use of »uch larg? 

trivets was possible by the use of huge hydraulic rivet ng machine^ 

'on all parts uf the ship, practically no hand riveting being done 

on her plates or frame work. 

The vettel has seven decks exclusive of that <m which th<: 
officers* quarters arc placed, and which is also used iV«r the stor- 
age of the life boats. The accommodation!! lur the pa!>sengers are 
very complete, especially those for the first and second cabins, and 
^»vm the steerage is said to be superior in the general convcn- 
tnccs and comfort to the second cabin arrangements of only a 
fw yean ago. All details are carried out with extreme nicety, 
id the finish of all the parts of this immense structure is one of 
Ithe things that most impress a person whu understands the vast 
[amount of labor required to secure such results. Tlie total cost 
|f>f the Oceanic, which was built at Belfast. Ireland, by f{.krland 
it Wolff, is said to be nearly $5,000,000. 
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I PROPORTIONS rOR STRAIGHT AND TAPBR KBY8. WITH 
I DBRIVATION OF TUB FORMULAS. 
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In determining a standard it is proper to .consider just what 
ces the thing to be standardized is to perform, and the con- 
itions of its use. 

All keys to be discussed are intended to transmit motion from 

shaft to a surrounding hub, or vice versa, in doing which the 

acting on the key tends to produce, first, tilting of the 

in its seat, and, second, a shearing of the key along the 

of hub and shaft. The first of these tendencies is restrained 

the depth oi the key; the greater this is the less tendency to 

rock: but letting the key in deeply tends to weaken both hub 

and shaft, and it therefore becomes necessary to compromise. 

A very good proportion for depth and one already largely 

adopted is to make 

K = ^ d -t- |>|, where K is key depth and d is shaft diameter, 
or most cases a key of square cross section is preferable, so that 
ir = K s ^ — ^1, where w is key width 

Such a width and depth will weaken a shaft against tension 
by only about 7 per cent., one hall of the key being let into the 
shaft. 

The second of the destroying tendencies, the shearing of the 
key. is resisted by giving the key a proper area of shearing sec- 
on; this area = I w, where 1 is length of key and w is width 
of key as before. 

As w is already empirically determined, only I remaiiu to be 
found. If the shearing area is made such as to have a resistance 
to shear equal to that of the shaft against tension it will be 
ample. Such area will be secured if I = i.65d — 0.35. or for 
diameters up to 6 inches a simple formula, giving somewhat 
prater strength, is I = i.6d. 
^^ This, of course, means not that 1 must always be made to 
^^Ronform to the value given by the formula, but that U should 
^^lever be less. 
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Proofs of tbas* Pormulaa. 
For those interested, the proofs arc as follows: 

KKY MUHGTH. 

L^l wf ...L 

Where L is load acting at shaft radius, 

w IS width of key. 

f is shearing stress, 

I is length of key. 

The formula for shaft under torsion la 

ic d» 

L = — f, — wherr II. 

16 r 
V is shaft radius, 
d is shaft diameter, 
f ( is torsional streas, 
but ojs resiataooa to torsion of any given materia) to 4-5 of that 

d 
to shear, li of equation 11 equals 4-5 t, and as r s — equation 



II may be written. 

a 4 d* as 
L = — -f — = fd«, 

tb 5 d lA 5 



Prom I. and III. it follows that 
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SHAFT DIAMETERS -D. 

This formula msy be simplified by graphic method, aa fo)> 
lows: First calrulstrag a number of values of 1 gives 

\ a Plotting these values of 1 as ordinates to the 
values of d as abcisaae on a piece of cross section 
paper gives a line a b that intersects the base be- 
tween o and I. Draw a Uite A B from o parallel 
to a b; at any valae of d measure the ordinate 
to A B and divide the value thus found by d. At 

744 

4.S the ordinate meaaures 7.44 aitd at.6f. Next 

4.S 
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measure vertically from a to B, which is found to equal 0.35. 
Therefore 

1 = 1.6s d — 0.35- 

Drawing •& line from to point d = 5 on line 8 of the 
diagram gives a formula for I having only a constant multip ier 
and dropping the second term, or 1 = j = 1.6 d. 
It will be noticed that this formula gives values slightly large 
for all values of d below 6". 

This graphic method for simplifying formulae may very often 
be put to good use, whenever the line representing the plotted 
values is a straight one. 

Weakening Due to Keyway. 

The statement made in the beginning that a width w = ^'^ d 
w 
+ iV and depth — of the keyway weakens the shaft by only 
2 

7 per cent, is proven as follows: __^ 

The polar moment of J of a shaft of circular crosssection is 
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employed, agreeing better with the decimal system in use 
there. 

As the key has finally to act in a manner similar to the ordi- 
nary flat key, its dimensions will be governed by similar con- 
siderations, so that the width and average depth are as before 

Keys proportioned as that shown will be found to give a fair 
shoulder both at the head and point to drive against in backing 
out, with sufficient clearance for occasional tightening, and a 
symmetrical head. A.l proportions are based as simply as pos- 
EBY DIMBN8ION8. 



J = 

32 

The polar moment J, of a shaft having a keyway cut out is 
J minus the polar moment of the section cut out referred to 
the shaft center; this latter moment is the sum of two equa- 
torial moments around axes at right angles to one another 
and passing through the shaft center; these equatorial mo- 
ments are: 

Js around a a, and Ja around b b. See diagram, 
w w' w* 

.2 12 24 



the shaft without keyway is 1.07 times or 7 per cent, stronger 
than with keyway. 

Strictly this analysis is not quite correct. If a shaft be con- 
ceived as being pierced with a very narrow sawslit in the direc- 
tion of its length, so narrow that the amount of material re- 
moved is practically nil, it is very clear that it will not be as 
strong to resist tension as it was before cutting. This is. how- 
ever, an extreme case, and though the amount of weakening as 
above is understated it is for the depth of keyway given not se- 
riously so. 

The table gives the dimensions of straight and taper keys. 
and may prove a useful addition to other data published by 
Machinery. 

Standard Taper Keys. 

Taper keys are called on theoretically to acf only by fric- 
tional.y binding together shaft and hub, all driving to be due 
to this frictional hold only. As a matter of fact, taper keys are 
more or less liable to be jarred loose, and can therefore not be 
relied on to secure a driving by friction only, so that, as in the 
• case of ordinary keys, their area of cross-section at the junction 
of hub and shaft should be relied on to be on the safe side, thus 
narrowing the junction of the taper down to a more or less effi- 
cient means of keeping the key in place. General practice seems 
to argue that a taper of one in sixty-four is a fair value and 
gives dimensions that work in well with the usual subdivisions 
of the inch. In Europe a taper of one per hundred is generally 
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In the taper key the least 
length 1 is that at :ivbich the 
key in shear and the shaft in 
torsion have equal strength for 
the same material. 
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TAPKR KEY. 
TABLE. 
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sible on the diameter. For very long keys of 5 dias or more 
a taper of one in sixty-four gives rather too great a depth under 
the head, and it is advisable to reduce this to one -in a hundred; 
there is, however, very rarely any need of such keys, as a 
length of 1.6 dias is all that is required to secure strength fully 
equal to that of the draft. 

The dotted lines of the dimension chart give the actual dimen- 
sions called for by the proportions given at the key, while the 
full lines give the absolute dimensions to be used. 

* .* * 

To one with aesthetic tastes in machine design the English 
locomotive easily ranks ahead of the American. Its graceful 
and smooth contour is not marred by the numerous projections 
and irregularities found on our machines. But when it comes 
to repairs and the care of the machine — that is another thing. 
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MACHINE TOOLS, THEIR CONSTRUCTION 
AND MANIPULATION.— 3. 



TESTING AND ADJUSTING ENOINB LATBSS. 
W. H. Van Dekvoort. 

The size of a lathe is commonly determined by its swing and 
the length of the bed. the swmg referring to the greatest diameter 
of work, when held on tlie face plate or in a chuck, that the lathe 
will turn over the shears. Thus, an i^inch by to foot latlie 
means one that h;<s a bed 10 feet long and will swing work tS" 
in diameter The builder usually allows from J.^ to '/j inch over 
the rated swing, thus making it possible to actually finish a piecr 
of work of the same diameter as the normal swing of the lathe. 
The swing over the carriage and grentcst distance between cen- 
tres arc also important dimensions. The former is usually from 
one-luilf to two-thirds the normal awing of the lathe. 




Fig. 19 





Rg.20 



The lathe should be well and accurately built, of ample weight, 
with operating pans conveniently arranged. Weight ts desirable 
M)d usually indicates a first-class tool. This is not necessarily 
true, however, a« frequently a badly designed machine will have 
certain parta excess ivcly heavy with other parts correspondmgly 
Nght, the whole often making an unu«ually heavy machine, — not 
»o good IS the liglitcr machine in which good judgitirnt on the 
j>an of the designer has led to proper proportions for all the 
p«rts. 

jj Lathe builders carefully test the accuracy of their lathes be- 

fore sending them out. As it is frequently desirable for the me- 
j clunic tn test his lathe as to accuracy of alignment, or in making 
|. repairs un lather that have become inaccurate through wear, 
I Ihc following methods, commonly employed for this purpuae. 
I may be of value. 

To determine if the centre bearing in the live spindle is axially 
I true with its spini-fle: Turn up. on accurately ground centres, 
i. the test hiT shown in Fig. IQ. The shank S should fit the centro 
^^« r\y and the collars A i.nd B should be exactly of the 

^^ai ■•t«r. Place the test bar in the live centre bearmtf. 

r leaTing it ursuppcrtcd at the outer end, and cauie the spindle to 
rotate. If the outer end of the bar tuns perfectly true, then the 
bc&ring must be concentric with the spindle. 

To test the parallelism of the live spindle and the shears: If 
the centre bearing has been found exactly concentric, place the 
trst bar in the bearing as before. Put a fine pointed tool or 
•crihcr in the tool po'^t and so adjust that it will just touch the 
top of the cellar \. Now move the carriage until the pointer is 
over the collar R. If it touches it with the same degree of con- 
tact as on A, the spindle mu*t be horironlally parallel with the 
•bears and hne of motion of the carriage. In like manner test 
the front side of the collars A and R with the scriber, and if as 
before the degree of contact is the same on both, the spindle 
must be vertically parallel with the shears. 

To test the carriage cross shears at right-angles to the spindle: 
Take a very light cut over the larpc face pl.ite and test with a 
ftandard straight edge. If perfectly plane, the alignment is cor- 
rect If the lace pl.ite is perfectly true and it is not desirable to 
take a cut over it, a smooth ended tool held in the tool pott can 
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Itc brought up to the face of the plate, near the centre, just cloar 
enough to pinch a piece of paper tightly. Now move the rest 
out to the outer edge of the plate without allowing the tool or 
carriage to shift along the bed, and if the paper is still pinched 
to the same degree the alignment must be correct 

Assuming the face plate as true both on its lace and circum* 
fetence, to test the alignment of the tail spindle: Make a stub A 
to fit the tail spindle bearing as shown in Fig. 30. Bring the 
spindle back until the tail screw stans to expel the stub centre 

A, and so adjust the screw that when A bears against its point 
a smooth turning fit between A and the spindle bearing results. 
C is an arm passing through A and secured by the thumb screw 

B. D is a painter which passes through the arm C and it held 
by the thumb screw I, Adjust the point E so it touches the 
upper surface of the circumference of the face plate at G. Next 
swing the arm around until point F. comes on the bottom of the 
plate at J. If E touches at J with same degree of pressure as at 
(i, then the tail spmdle must be at the same height as the live 
spindle, and in like manner if it bears equally on the two sides 
of the plate the cross adjustment must be right 

In order to determine whether the centre line of the tail 
spindle is coincident with that of the live spindle we can reverse 
the point of D and bring F into contact with the lace of the 
plate at H. If it maintains uniform pressure of contact while the 
arm C is revolved entirely around, then the dead spiodle ia ceo> 
tra) and parallel with the live spindle, 

If the uil spindle has been set over for turning taper and it 
is desired to bring it back central, first srt it a« near to the 
correct t>osition thown by the lines as possible, then place a long 
bar between centres, similar to the one shown in Fig. 10. and 
Uke a very light cut over the collars A and B without changing 
the transverse position of the tool. Caliper the diameters of A 
and B accurately. If they are not alike, make another set-over 
adjustment of the tail stock and repeat, continuing to do to until 
they caliper exactly alike. Two trials will usually be found 
sufficient. 

To test the truth of the live centre, place a bar between centre* 
and turn a small pointer up as close to the live spindle as the 
dog or driver will permit; then reverse ends with the bar and trst 
the turned spot for truth of rotation. If perfectly true the live 
centre is running true. The centres in the test bars should al- 
ways be carefully reamed and lapped or worn down to true 
stirfacet. 

It is difficult to keep the lathe centres in good condition and 
accurate work demands that they be so kept The dead centre 
must be true and hard in order to wear well. The live centre 
need not be so hard, inasmuch as there is no w#ar between it and 
the bearing in the work. The live centre should be ground in 
position by meaiu of a center grinder, 
such a device being shown in Fig. 
21. After being ground the live cen- 
ter should be removed from its bear- 
ings in the spindle only when abso- 
lutely necessary, as it is practically 
impossible to put it back and have it 
perfectly true. A sniall prick punch 
mark on tlie nose of the spindle and 
a corresponding one on the center 
will eiialilr the operator to put the 
center back as nearly as possible in 
its correct position. It is advisable, 
where nice work it to be done, to 
always grind the live center after it 
has been removed. The center 
should always be ground to an angle 
of exactly Oo degrees 

One of the lirst and simplest jobs the beginner does tn the 
lathe ts to turn a plain spindle. He on begin, even on this job, 
to exercise hi* judgment For example, he Is given « bar of 
round steel 2" in diameter and is to make a plain, straight and 
true spindle iW diameter by 2 feet long. In cutting this bar 
be must make the necessary allowance for tqiuring up the ends. 
If cut in a cut-oflT machine, i-jj" will do; il in the power hack 
•aw l-t6" tboold answer if the saw is running rcatoiubly true, 
while yi" or even yi" would usually be required il hagitird ofl in 
the hiacksmiih shop, Having cut the bar and laadc ik« repaired 
•Itowancet in length, he next cetitres it with pwich and hOTni—r . 
As a beginner he must ate the caliper diridcn or "bell centra" 
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paadi lor fiadicf tkcse centre*; bol as he becomes more ex- 
peneaced be fiiwls for work of soall dtazDcter. at least, that his 
eye is qai&e as good as cither of tbcsc tools. If be is in an op- 
lo-datc shop he centre driUs the ends with a cooibtaatioa drill 
and centre rvamer, which makes them look ahoot as shown tn 
A in Fig. 22. He now squares off the ends with a side cstting 
tool, and how easily be gets them sqoare to tbe toj centre bjr 
slacking back stigfatly on the tail sptndle and allowing tbe tool 
to cut into tbe centre. He mnst be porticolar about getting the 
bar to exact length in this opentioa. and when finally to length 
tbe ends most look as shown at B m Fig. 22. To leave an end 
as shown at C Ftg 23 is unpardonable, ercn on the roughest kind 
of work. When kit as shown at B a reliable centre can be faa<l 
at any time afaoold it ever become necessary to place the spindle 
between centres aifau. 

He shonld next rough to within about l-v" of the finished 
diameter tor a length of from three to ioor inches from the tail 
centre. In doing this tbe centre bearing at th&t end becomes 
worn down to a nice, tme bearing. Tbe work is now change<l 
end for end and the balance first rongbcd down and then Anished. 
It sbottid be here iwted that no pert of the work should receive 
its final finishing rat natil it has all been roughed over. The 
reasons for this axe. first, that die centres should be worn down 
to troe bearings, and second, becattse of the springing due to 
reraortng tbe fibre stnoMta in the metaL If a psrt be given the 
final finish beiorc the balance is roughed down, that part will 
nsualty be found out of true after the kst roughing Not only 
is this tbe case with the rolled metals, bat with the cast as well. 
where the remoral of the sldn or scale usually causes the work 
to change sooewhat in form. 



The required quality and truth of the finished sun'ace must 
determine the ntmiber of cuts to take. For the roughest work 
a single cut will frequently do. and for general work two cuts, 
the first a roughing leaving only enough (or a fintshing cut. The 
latter cut should always be a light one. When a very nice, true 
surface if desired three cuts are advisable; a roughing, a sizing 
and a finishing cut. 

In turning the above bar the young mechanic should leam a 
lesson in cutting 'speeds. Mild steel can be machined at from 
ao to 30 feet cutting speed per minute, depending on its hard- 
ne*.'*. The beginner usually runs way below speed, and as he has 
no experience upon which to base his judgment in speeding the 
work, he should make a simple calculation in each case until his 
eyes icll him the proper speed without figuring it 

As the circumference of the work is approximately three times 
the diameter, he would in the present case have the work mov- 
ing to the tool about six inches per revolution. At a cutting 
speed of say 25 feet per minute, the work should m^^ke about 
fifty revolutions per minute. Chalking a spot on the face plate an^I 
countmg the revolutions will determine quickly whether or not 
the sprcd is correct. 

Thi* matter of speed is of very great importance, not only in 
its effects upon the output of the lathe, but upon the workman 
himself, as he quickly becomes tuned with his machine and loses 
that snap and vigor at his work which comes from seeing every- 
thing move along at a quick, business-like pace. 

The young mechanic should familiarize himself at the begin- 
ning with all the details of con-struction and manipulation of tlic 
lathe itself. He will necessarily do work slowly at first, but he 
roust leam accuracy from the beginning. The speed will come as 
he improves in skill and gains in confidence. 

He must learn i-arly the power of the machine, the strength and 
wearing qualities of the cuttiiig tools and the strength of the 
materials upon which he operates. He will then not overtax the 
machine and break or injure the tools and work; neither will he 
take three cuts over a piece of work when two would have an 
swered quite as well. 

If the surface is to be a polished one, he must make some al- 
lowance for filing and finishing with emery. This is a matter of 
judgment, and the beginners judgment is usually poor, as he 



leaves altogether too much to remove with the file, which takes 
up time and injures the true of the work. It is very difiicnlt t» 
file much on rotating work and keep it cylindrically tme. The 
finishing cut should therefore leave the surface smooth, true a:>d 
within one to five thovsandths oi finished size, depending on 
degree of accuracy required. 
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CHAPTSB II.- A BLOW-OFF. 

The next morning everybody was hu.<>tling at the works, when 
in walked a pompous looking gentleman, the proprietor of a 
woolen mill of considerable importance and the men at Jones' 
felt it their duty to maintain the dignity of their concern. The 
*'cub" seized an oil can and began to oil up promiscuously; he 
oiled the loose pulley to make it slip and he oiled the belts 
to keep them from slipping, and as the grindstone was out of 
water he oiled the surface of that He was "showing off." 
The black«mith, "clad in a little brief authority." fired oH orders 
to his striker loud enfiugh to l>e heard out in the yard. He 
was "showing off." Voung Jones "showed off" by running 
hither and thither with his hands full of tools and making a good 
deal of the luss and splutter that insect authorities dehght in. 
The "old man" fell to "showing off," delivering decisions and 
discharging directions at whoever came his way and above all 
the visitor beamed a majestic and condescending smile on the 
little shop and warmed himself in the glow of his ow^n grandeur. 
He. too, was "showing off." "Mr. Junes," said he, "do you 
understand the mechanical construction of a safety-valve?" 
"Safety-valve, why sir, I was brought up on a safety-valve! I've 
made 'em for all sorts of purposes; made one for my wife to put 
into a pie to keep it from running out!" 

Without noticing the flippant interruption the great man in- 
vited Jones over to his mill and on the way he explained that 
he was making some changes which necessitated running a steam- 
pipe right where the lever of his safety-valve came, yet tor sev- 
eral reasons he did not wish to move the valve, and he wished 
for Jones' suggestions. After sttidying the situation, Jones de- 
livered the following decision. "Now you see, sir, it's like this: 
them levers is governed by a principle and if ye understand that 
principle you can do pretty much anything with them. Wc 
calls it the principle of multiplication; it's kind of a doctrine of 
long arms and short arms. This lever you say is in your way. 
Now if we take the long arm of it and bend it right up into 
the air where there is more room it ought to multiply just the 
same, provided wc don't change the length of the arm. d'ye see. 
sir? Well, then we can run a rod across the boilers and hitch 
to a bell-crank and use the same balance weight you've 'got 
a'rcady, and I can bitch it into the right notch first time try- 
ing; if I don't, I'll eat it!" This argument seemed so plausible 
that the mill owner told him to go ahead, and before the next 
morning the rig was in place as shown in Fig. 5. 

Jones went down early to visit "Mac." the Scotch engineer, 
and see how be liked the arrangemcijt. "Mac," said he, "What 
was the safety-valve set to blow off at before we changed the 
lever?" "A hoondred poonds," Mac replied. 

"Fire her up Mac and let's see her blow off. When I get a 
thing all figured out as well as that I like to see it work." 
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"Seventy poonds," called out the engineer as though he wks a 

pilot taking soundings. "Smart trick that," Jones continoed, 
"The old man was afraid wc would have to move the valve, but 
! showed him a way worth two of that.". "Seventy-five." sung 
"Ut the Scotchman, who was watching the gauge more intently 
than he was the story. "Oh. never mind the small change," 
Junes exclaimed, "run her up to par. I didn't spend half the 
night setting your old safety-valve at any fractional denomina- 
tion. When she reaches a hundred, she'll blow off and not 
before." "Eighty pounds," the hand of the steam giiage quivered, 
there came a pop and a swish and tlie valve was blowing off! 
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The expression on Jones' face changed from astonishment to 
jncrcdality, then to disgust and he started for home to try and 
figure out the my»»cry — why with the same valve and the same 
weight and the lever arms the same length as before the valve 
shduld blow of! at 20 pounds less indicated pressure. As for 
Mac. he showed his contempt for all such trappy devices by re- 
marking, "These domd Yankees think they arc so smart that 
they can tak • paper o' pins and impr«>vc on the steam engine. 
Eh, mon, if Stevenson had only lived!" 
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It win be seen by those who followed the articles on levers 
Ib MACnKtKY » year ago that our friend the "old man" dc- 
cdvcd hinuelf when he bent the lever at right angles. While it 
was still subject to the same laws as before he failed to under- 
stand those laws. The length of the lever should be measured 
at right angles to the line of motion and the lever which mnlti- 
pbcd five times when straight only gave a multiplication of four 

when bent W. H. S. 

• * • 

"If a jroong engineer is so sittiated that he can contribute to 
ibe icdmicaJ press as a writer it will be of dioinct advantage to 
Ittm to<lo so. He acquires the ability to express himscli well; he 
laams to think straight (or he is ijuickly found out); he will 
become known to his future clients. The discussion which may 
arise on llie subject will be at cumparativcly short range be- 
eause publication is not delayed for weeks or months; an in- 
experienced writer is given a better chance to consider any 
reply to questions and criticism than is offered in oral debate at 
a society meeting; moreover, the men who take p.trt in such 
<!tsciusions do so because they arc interested in the subject. 
Lastly, tl»« pecuniary reward is not to be despised."— Daniel 
RojTM in "Pordtie Exponent." 

• • • 

A great forging press of 10,000 tons capacity has been boilt 
for the Oillingen Iron Works, Germany. While this is an im- 
mense machine, America still holds the lead, for the press at 
Bethlehem. Pa., is of 14,000 tons capacity. 
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BBLTINO AKD PULLBTS i Continued). 
Sam cm. Wubek. 

I thought, when I began, that two letters would exhaust all 
I could find to say on the subject of pulleys and belting; but I 
find that I have as yet omitted to call attention to the especially 
important factor on which the transmission of power by sttd) 
methods depends; that is. the "coefficient of friction." There 
appears to be some difference in opinion among various writers 
as to what this is, how great it is and how to ascertain it, and I 
will therefore explain my undei standing of "what it is" in the 
tlrti [il.ice. I consider it to be the amount of the power applied 
to a shait by the friction of a belt on llie surface of a policy which 
that shaft will deliver at some other point, cither to another belt, 
or to a train of gears, or in any other manner. That is, if iO 
horse-power is apphed to the surface of a pulley, and the shaft 
delivers 5 of it at some other point, the "coefficient of friaion," 
or the proportion realized, is 50 per cent, or asbo. as expressed 
in decimals. Mcrin gave it as his coneluston, from the result o! 
his experunents. that 50 per cent could be thus ubuined. and 
the experiments of Messrs. Briggs and Towne, publi-nhed many 
years stnce, gave it as 43 per cent. Now. while, as the experi- 
ments I have been recording show, I have obtained a coefficient 
of over 50 per cenL under favorable circumstances, I am in- 
dined to fail back on the results of Messrs. Briggs and Towne, 
and adopt 42 per cent, u a safe and reliable (actor. 

To illustrate tliis point. I will refer to the tests of the flexible 
"Schutz" belt, on page jSj of MAcut.vcav for August, and first 
take tip the test of this belt on iron pulleys with a brake load ol 
t6o lbs.., a belt speed of 667 feet per minute, and a slip of a per 
cent, I allow this slight slip, becau.sc all other writers have done 
so 10 the best of my memory. 

Now the initial strain on this belt was 8j i-j lbs per inch, or 
t.ooo lbs on 12 inches. As the strain was equal on each side, 
the pulley rcceivoti twice this, ot 2,oou lbs, and this multiplied by 
667 feet per minute, gives i.J34,uw lbs., one foot per minute, or 
40-4 HP. applied to the surface oi the pulley. The brake power 
realized from the shtft was i6.6q H.P., and dividing this by 40.4, 
we get 0.413. as the "coefficient of friction," as stated in the 
tablet. When applied to the wooden pulley, with a brake load of 
180 lbs., and the same tension, we got, at 691 feet belt speed, 19S0 
H.P. wiliioui wny slip, and a coefficient of 47. 1 per cent. With 3 
per cent slip we obtun 48.5 per cent., and finally, by increasing 
the ]o.id, attained 61.2 per cent, without apparent increase in 
slip, and a total power of a6.t6 M.P., which practically exhausted 
the engine. 

This, however, was an exceptionally soft and flexible belt, and 
as the new "Uoyt" belt, of regular manufacture only gave .430 
when applied flesh side to the pulley, or exactly Messrs. Briggs 
and Towncs figures (see p. j8i). I feel disposed to recommend 
that as a standard. 

Some writerb on this subject have given much higher coef- 
ficients of friction, as the result of their experiments, even reach- 
ing over loo per cent, but as that is a mechanical impossibility, 
like the old story of the man "who lifted himtell over the fence 
by his bootstraps," such statements only vitiate all their condU' 
sions and reported results. 

One of the recent papers read before the American Sodety 
of Mechanical Kngineers, re !> d a sjieed of 12,000 to 

14.000 feet per minute for tli *»on of one bor«*-power 

by each inch in width of a double Wit, : - from 

which these figures were deduced wrrr • It lur- 

row machine t>elts. probnbly laced, on heavy t'K)l», and with the 
idea of making the belts last as long as possible and do not 
represent the real driving power ol a belt I see no reason to 
alter the figures I published luany years since and gave Mr. j. H. 
Cooper for the first edition of his "Notes on Belting:" viz., that 
600 feet per minute for a single bell, and 4P0 feet for a doable 
one. waa Mffidcnt vdocity to enable each inch o( width to convey 
one horse-power. 

These figures were based on the experiments ol Morin, Briggs 
and Towne. Kirkaldy. and many others, 00 the tlreagtli of 
leather, and are applicable only to what may be called **pcrmaBeM 
belu." i.t., belts ecsMStcd at cbc jotou, and running consuntly 
in one position. The Hgnres I have copied to these artides will 
prove the rorrrclneas of these estimates, and are fully corrobor^ 
ated by over half a century's experience atoooc belts and pulleys. 
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It may be well- to state, also, that I call the thickness of a single 
belt, from 1-6 or 3-18 of an inch, to 3-16 inch; of a light double 
belt, J4 inch, and a heavy double belt H inch, and I may say, also, 
that I have known a heavy double belt transmitting over 600 
H.P. for many years, at a speed of less than 300 feet per minute, 
for each inch horse-power." 

When it comes to a question of narrow machine belts, I do 
not pretend to be governed by these rules, as the strength is 
then only that at the lace holes. In such cases I add so per 
cent, to the necessary velocity, and when stopping and starting 
up again are frequent, or the belt is often "shifted" from fast 
to loose pulleys, and "vice versa," I should advise doubling it, 
as the strain of starting up a machine to speed from "dead-rest " 
is very much heavier on the belt than that required to keep it in 
constant motion afterward. Belts should always be kept flexible, 
without being allowed to get "greasy," and there are various good 
dressings on the market for that purpose, the basis in general 
being neat's- foot oil, stiffened with a proper proportion of beeswax 
and resin, and applied with a brush "luke warm," or just warm 
enough to soften the stiffening, and well rubbed in. Hot oil of 
any kind should never be applied to a belt, nor should the sur- 
face be left damp or slippery. I have known large main belts 
in some of the cotton mills on the Merrimac River to do their 
work satisfactorily after 40 years of service! 

I find on looking over what I have written that I have 
omitted to protest against the too common use of too nar- 
row double belts. There are cases, such as on the cone 
pulleys of some heavy machine tool, where they may be ad- 
visable to economize weight and space in the head-stock of the 
tool itself; but I am decidedly opposed to the use of double 3 
and 4-inch belts when there is width enough available to use 
a 6-inch pulley, and a single thickness of leather. A 6-inch belt, 
1-6 of an inch thick, is as strong as a 4-inch belt of % inch 
' thickness, has a better hold on the pulley, and will usually outlast 
its lacings. A reference to what I have before said will show 
that there is less "disintegration" in the body of a single belt 
when used on a small pulley than in a double one. 

I think this covers all I want to say in regard to belts and 
pulleys, but if I have omitted any points on which my readers 
desire information, I shall always be happy to give it to them, 
if I possess it myself. 

There is another mode of ptilley transmission now coming ex- 
tensively into use, commonly known as "rope driving," which 
next calls my attention. Although useful in certain cases, and 
for certain purposes, which I will specify hereafter, I cannot 
admit that for steady, regular transmission in ordinary cases, 
when the distance from shaft to shaft is not over 40 feet, and the 
shafts are in parallel lines, it has any advantage in the point of 
economy over flat leather belts. It is true that the first cost is 
much cheaper than that of leather, but the durability is also much 
less, and as I have previously stated, I have known good leather 
main belts doing eflfective service after 40 years* constant use. 

The use of a round cord or string, for the transmission of 
power to a spindle, is as old as history, and probably far ante- 
dates the use of a flat "strap," as our English cousins still call 
leather belts. They have always been in the habit of transmitting 
large amounts of power by shafts and gears, and never took 
kindly to the use of leather main belts, which were first introduced, 
to the best of my knowledge, by Paul Moody and Sam'l Batch- 
elder in Lowell in 1828. When, however, rope transmission wa.s 
fully established by "Him" in Germanj', and its great advantage 
over shafts and gears fully shown, the English mill owners 
"tumbled to it" at once, as it did not shock their insular preju- 
dices by being a "Yankee notion," and American visitors to 
English mills and shops, seeing its greater cheapness of first 
cost, soon introduced and recommended it in this country. For 
long reaches of over 40 or 50 feet, the superior lightness of a 
"rope drive" is no doubt a great advantage. It is also avail- 
able for outdoor transmission, where exposure to the weather 
would render a leather belt impracticable, as the same composi- 
tion which is applied to the ropes to keep them from wear on 
the surface also waterproofs them against damage from the 
weather. To my mind, however, the particular advantage which 
they offer is their adaptability to "drives" at any angle. There 
is no need of parallelism in the shafts, and by the use of properly 
situated "idler pulleys," the shafts may be used at right angles 
with each other if necessary. 

The great difficulty which the writer has noticed in their use 



has been the tendency to use too small pulleys, and by referring 
to his previous remark in regard to the difference between cal- 
culated and actual speeds, caused by the thickness of belts, the 
source of this trouble will be seen at once. Let us take a 40-inch 
pulley, for example, which is the smallest size admissible for a 
one-inch rope. The length of its semi-circumference is 63.83 
inches, which is the distance the inner surface of the rope would 
have to travel in going half round it. Now the outer surface 
would have to move the distance of the semi-circumference of a 
41-inch pulley, or 64.40 inches, a difference of over i}4 inches 
at each revolution, and then as they came back to the stretch 
between the pulleys, both would have to recover their normal 
positions, or the inner surface would have to stretch ^ of an 
inch, and the outer one contract the same at every revolution. 
Is it any wonder that driving ropes wear out and disintegrate 
under such conditions? This is especially the case with regard 
to ^anila rope, each fibre of which is a congeries of finer fibres, 
united by a natural glue, and while the torsion of original fibres 
in the rope reduces the action of the strain from a direct lineal 
one to one of axial compression to a great extent, and the 
"dressing" applied to the ropes also tends to preserve them, the 
destructive action is there, all the same, and this is the reason 
why Messrs. C. W. Hunt & Co. and other makers of "rope 
drives" insist that no pulley shall be used of less than 40 diam- 
eters of the rope. I have seen cases myself where one-inch rope 
carried at high speed over a 24-inch "idler," has gone to pieces 
in 36 hours! With thin leather the case is different, and there- 
fore, for very small pulleys I still recommend leather belting, as 

thin as possible. 

* * « 

WBATHBB WAS TOO DAMP. 

Editor Machinery: 

I send you herewith a clipping from one of the Harrisburg 
(Pa.) dailies. If you see fit, you may explain in the columns of 
Machinery "what sort of brasses these may be." 

V. E. Shopb. 
The Cllppinsr. 

Two more of the big "H-6" engines went through the city 
at an early hour yesterday morning on their way to a western 
road. The first to arrive in this city was the 1823 and it was 
only with great difficulty that it reached the roundhouse. The 
brasses of the oil cup were found to be warped and the oil would 
not lubricate properly. When the engine reached this city the 
journals were very hot The engine went on, however, to Al- 
toona, where it will be put in the shop for new brasses. No. 
1824 followed several hours later, but was in first-class condi- 
tion. 

* ♦ ♦ 

A OOMPABISON OP MOTIVE POWERS FOR 
AUTOMOBILES. 

The great interest manifested in the evolution of automo- 
biles makes the presentation of the following comparison of mo- 
tive powers for these vehicles, by A. Fischer, in the first issue 
of the "Automobile," timely. How much of personal bias enters 
into the conclusions, the reader must judge for himself. 

"Commercially, we need at present to consider but three sys- 
tems of mechanical propulsion of road carriages — the electric, 
the steam and the gasoline engine. We read a great deal in the 
pnpers concerning the compressed air, carbonic acid-gas and 
liquid-air motors, but as yet nothing has been demonstrated in 
" regard to them, except the ability of the promoters. The elec- 
tric system is now being pushed by ample capital, has been ex- 
tensively tried in this country, and we shall soon see whether it 
is destined to meet with success or fairure in the limited field in 
which it can be applied. 

"The steam carriage is now also being brought rapidly to 
the front. Aside from any question? of merit in this system, 
the laws of most states do not allow steam carriages on the 
streets of cities. The gasoline carriage has not as yet been 
pushed to the extent the system deserves, although it is the 
system that has made the automobile a success. In France the 
gasoline automobiles outnumber all others about 100 to i. They 
are the only ones that have so far been successfully used for 
touring. It is the opinion of the writer that this will soon be 
so in this country. Below is given a synopsis of good and weak 
points of these systems. 
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"A short synopsis of the advantages and disadvantages of each 
•jrstem: 

BL.ECTBIO aTOKAOB BATTBBT 8Y8TSM. 
Advantages. 
A rotary motor, 
Absolutely no vibration. 

Transmission of power from motor axle simple. 
Easily manipulated. 

Can b« handled by almost any one with a little practice. 
No heat. 
No odor. 
Motor can run in either direction at almost any speed from 

O to 1.000. 

Driver can start carriage without any preparations. 
Dis:idvantages. 

Its limited range of action being about 20 to 40 miles radios 
from source of supply hence can only be used in large towns 
with a number of central supply stations. 

Excessive weight of batteries, being out of proportion to load 
curied. 

Lack of economy, being the most expensive of all systems. 

Short life of batteries. 

Cost per mile on pleasure carriage about 5 cents. 
8TBAU. 
Advantages. 

Little vihration. 

Tran!imisMon of power simple. 

Weight moderate. 

No crntral ttation required for chargmg. 
Disadvantages. 

Dangerous on account of tlie pressure in boiler. 

Dangerous on account of use of liquid fuel used to heat boiler. 

Boiler easily ruined by impure water. 

Difficulty of management, requiring an engineer. 

Discharge of steam on starting (frightening horses). 

Length of time required to start — getting up air pressure, 
lighting torch to hc.n burners in getting up steam pressure. 

Dilhculty of keeping up enough steam pressure to supply 
engine, 

Odora from imperfect combustion of oil. 

Cost of operation about 3 cents a mile. 

0A80L.INB. 
Advantages. 
Absolute safety. 
No fire for engines. 

Moderate weight in proportion to load carried. 
Economy of fuel, about one-qtjarter as much oil being con- 
sumed for horse power as in steam. 

The only system having an unlimited range of action. Gaso- 
line and water can be carried sulTicicnt for 300 to soo miles' 
run. Can be used anywhere. No especial knowledge required 
(or management 
Cost of operation about one-half cent per mile. 

Disadvantages. 
Some vibration. 

Motors must be started by hand. 

[To these disadvantages must be added: A variable speed de> 
vice is required and engine must usually run when carriage is. 
atationary. Also, a slight odor.— Editor.] 

• « • 

A NOVEL MECHANISM. 

There is no class of machinery better adapted lo the study 
of the principles of mechanism than printing machinery. The 
motions that must be produced to ensure even impression of 
the paper on the type, the feeding and delivery of the paper, 
and the distribution of the ink; and the various other move>- 
ments that must be accomplished, require such a multitude of 
rams, levers, gearing trains and other devices that the student 
will here find enough material for a long course of study. 

Presses used for the best book work are of the type known as 
two- revolution presses. Their chief elements are a flat bed. on 
which the form of type is placed, and a cylinder around which 
the paper passes as it receives its impression. The bed travels 
back and forth under the cylinder once for every two revolutions 
of the cylinder and the latter always routes in one direction. 



VMien the bed moves forward in the direction in which th« 
cylinder is turning, the paper is printed and when the bed re- 
turns the cylinder raises out of contact with the bed so that 
there will be no interference while the motions of the two are 
in opposite directions. 

It is a neat problem to design a motion that will raise and 
lower the cylinder at the proper limes, since it must be held 
with absolute rigidity when m its lowest position, ready for the 
impression, The neatest solution to the problem that we have 
seen is that shown herewith, which is used 00 the presses upon 
which Mackinkky is printed. 
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The cylinder journals run in boxes, one of which appears at 
B, which are free to slide in a vertical direction between the 
jaws of the frame. The box is raised or lowered by a rod, R, 
which is threaded at its lower end for the nut. N. This nut is in 
the form of^ pinion or small spur wheel, which bears lop and 
bottom in the slot shown in the frame and is rotated back and 
forth by the rack R. The rack is oper.ited through the rod 
L and the spring S by the positive motion cam C Suppose 
the cam to move the rod L in a left hand direction or in the 
direction of the arrow. The pinion N will then turn in a left 
hand direction, as seen from above, causing the rod R and the 
box B to move downward until the thumb screw T comes in 
contact with the top of the frame. This prevents further mo- 
tion of the rod R wirhout breakage and the spring S then comes 
into play, stretching as much as is necessary to allow the cam 
to complete its rotation. The result of this is that while the 
cylinder is alw-jys locked rigidly in position by the nut. N, ill 
motion can still be easily adjusted by the thumb screw T. 

Most mechanisms used in printing presses for this pnrpovc 
require a lengthening or shortening of the rod R in the adjust- 
ment of the cylinder, but in this case this source of inconven- 
ience IS avoided by the very ingenious combination of the nut N 
and the spring S. 

• • • 

LOCOMOTIVES USED AS " SLUQOBRS." 
An English paper says that the locomotive as a weapon for 
aaaauh and battery promises some novel situations to the nov- 
elist in search of new color for a thrilling work. At the 
Cyfarthfa Steel Works of Crawshay Brothers, near Merthyr 
Tydfil, are some locomotives having quite cantankerous en- 
gineers. The other day, one of the engineers, named Hopkins, 
left his engine lo get ecMiI, While thus engaged another en- 
gineer, named Edwards, came along and requested that the Arst 
locomotive should be moved away so that he could pass over 
the crossing to a water tank Receiving refusal, he attempted 
with his engine to move the obstructing locomotive, srhempoa 
Hopkins mounted to his place, put 00 steam, and drove the ag- 
gressive engine back. The latter tlien charged forward, but. 
according lo the police court report o( the •obaaqncnt proceed 
Ings, got the worst of it. A third charge, hemtrtr, resoltrd in 
the engine driven by Hopkins being sent off the rails. Hop- 
kins has been committed for trial for endangering the safety of 
the public, bii defence being thit he did not cnmmmct the bat- 
tle But there was a conflict— of a kind vcr^ 
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CIRCULATION STATEMENT. 

The retfular edition of Machinery for October is 17,500 copies, 
American MACiiiNKKV is the title of the foreign edition, printed on 
thin paper and comprising all the reading and advertising matter 
In the aoniustic edition. No subscriber is entered on our mailing 
list until his subscription is paid for, and ull subscriptions are 
■topiied at expiration. No papers are sent free except to adver- 
tisers, exchanges and circulatiun agents 

The circulation of the three leading papers in the machinery 
trade, so far as it is {xissible to obtain the figures, is as follows : 

The Iron Ai;k, about 7,000 

The Amkkican Machinist, about 12,000 

Maciiinkry 17. 500 

Owing lo a typographical error, the run for September 
M.\CH1NKKY was stated to bo 17,150 copies. It was 18,000. 

« « « 

TECHNICAL PAPERS. 

One of the serious drawbacks with machinists to-day is that 
they are tied down, not t>nly to one town or perhaps one shop, 
but oftentimes to one part of one shop, and it is not always easy 
to make a change for the better. It is expensive to branch out 
and try experiments, and if it were not for the technical press 
too many would find that they were gradually growing out of 
touch with all that was modern and progressive. This is one 
reason why every mechanic should make it a point to read a 
mechanical paper. It will help him to advance. ti> get out of 
a rut. and to broatlon his knowledge beyond the narrow horizon 
of his own experience. How many mechanics arc there who 
could visit, even a single one of the great jilants of the country 
like the ium<.>us I'nion Iron Works of San Francisco, which 
were illu.-.trated in the last number of M.vcinxiiRY. or the works 
of the Bethlehem Steel Co., photographs from which appear in 
this number of the paper? How many are there who, even if 
they did visit shi>ps like these, could have pointed out for them 
the novel and improved methods and could take notes for future 
reference? 



Glvicing through the files of M.achikesy. we estimate that not 
les^s than i.ooo shops in this country, Canada and Earope, have 
been visited by the editors or other representatives of the paper 
during the past five years for the preparation of articles; and 
there have also been hundreds of communications from readers 
upon practical shop experience. While much of this matter is 
not new to every mechanic, it is inevitable that some of it must 
have been new and of value to all. It is impossible for any one 
man to acquire in his own experience a knowledge of the methods 
and devices that have been developed only by the work of hun- 
dreds of men in different parts of the countr>'. A mechanical 
paper must necessarily cover a wider range of work than one 
man is engaged upon. A man may, for example, be emplofcd 
during his life time in engine building and have nothing whatever 
to do with the finer grades of tool work, or even with any otUer 
class of heavy machine construction. He would grow to be 
a very narrow and one-sided mechanic, however, if he ■om|ht 
only to obtain information that would assist him directly in tkt 
building of engines. The only way to become a mechanic wtt 
all-round good judgment and with the ability to take respcmaUt 
positions is to become a many sided man as far as it lies in oo^s 
power to do so. No information can be absorbed from ogr 
source that will not be of indirect benefit in conducting oaA 
special line of work. There is probably no factor so essential is 
making a well balanced mechanic of this description as are tke, 
technical papers. The thoroughness with which most of dicai 
do their work at the present time makes them indispensable I0 
all who wish to advance in any department of machine conitrae- 

tion, 

* « * 

IRON VS. STEEL. 

It is probably within the remembrance of even the yonnger 
readers of Machinery that the discussion as to the relative 
merits of wrought iron and steel for shafts, axles, crank-iriiii^ 
etc., was conducted in nearly every technical paper. There waa 
at that time a very good reason why there should be so wide a 
difference of opinion regarding the merits of these two materially 

Wrought iron is a ductile material that is easily forged, and 
when it is properly forged, it gives good results in actual ser- 
vice. It has an elastic limit of about 22.000 pounds and a tensile 
strength of 50.000 pounds. 

.'\t the time when steel was introduced commercially for forg^ 
ings, it was made to conform as nearly as possible to the fignrea 
obtained with the best wrought iron, and as considerable dif- 
ficulty was experienced in forging high-carbon steel, specifica- 
tions usually called for a mild, ductile material of perhaps 6o,000 
pounds tensile strength and 30,000 pounds elastic limit, with an 
elongation of from 25 to 30 per cent. 

StetJ of this character is superior to iron for most forg^ngs, 
but, as stated.it is not strange that there was a diversity of opinion 
as to the relative merits of each material. With the improved 
methods of steel manufacture, however, came the successful at- 
tempt's with higher carbon steel and later with nickel steel, with 
the result that we now have forgings of both large and small 
sizes with a tensile strength of 80,000 pounds, an elastic limit 
raised to 50.000 pounds, and an elongation nearly as great as that 
obtained with the milder steels. 

It should be borne in mind that what is desired is not so much 
a steel of high tensile streng^th. as one with a high elastic limit 
combined with ductility or toughness. When steel is strained 
beyond its elastic limit, the point of safety has Iwen pus.<;ed. Prof. 
Man.sfield Merriman, of Lehigh University, has calculated that 
the shaft of the United States Steamship Brooklyn, which is 17 
inches outside diameter and 11 inches inside, is as strong as a 
.<;olid shaft of milder steel about 10 inches in diameter. This 
shows in a striking manner that there seems to be no longer 
ri>oni for argument as to the merits nf high and low carbon 
steel »>r of wrought in in for important forgings. 

* « » 

.'V congress of speciaii-ts of all cmintries for the purpose of 
obtainiukr iinif'irniity in r'.H" nietiicls nf te.-l'iii; niateri.'ils of con- 
.struction. is to be lielJ. un>k-r the p.ifoiiage o: the French Gov- 
ernment, during tin; Paris Fxp.>siii.>:i of !i>x\ from the gth to 
the if>tli or Jii^v. The unifyinv; i.>i te^tinc "icrliojs i-; a question 
of great importance. ?nd its solution is iii'.li-pen>ab!e if, from 
the testing of materials, exact and inconte>iable results axe to 
he expected, giving every possible guarantee. 
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MACHINERY. 

AMONG THE SHOPS 



SOME NOTES ON THE MANUFACTURE OF HTDRAULIC MACHINERY, GATHERED IN THE 

8H0P8 OF THE WATSON-STILLMAJ^ CO. 

machinr, but a» the parts ire made oa the interchangeable pUn, 
the complete shop erection is a minor matter. A cylinder of the 
length required by this tool is necetsartly made in tcctions and 
the form of coupling used is shown in Fig. 2. The essential fea- 
tures of this novel form of coupling xre clearly indicated in the 



The manufacture of hydraulic tools and machinery is properly 
classed as a separate business from ordinary tool manufacturing, 
as the peculiar conditions' encountered in the conslructon of 
machinery that is required to withstand an internal pressure vary- 
ing from 6,000 to 30,000 p^ttmds per square mch according to 
the fcrvice, call for methods and expedients in shop practice that 
are somrw-hat out of the ordinary. 




riG. t. l;kl^Dl^u tout hvuk Twiar ukills. 

One of the well known firms that have for many years been 
(ogaV^ in the manufacture of hydraulic tools and appliances, i!* 
the \Vat«on-Slillman Co., at East Forty-second street. New 
York City. Here m the heart of the city and in a rather small 
•{Mirr when the extent of the business is ci:»nsidered, the writer 
loand a »hop that manufactures nearly seventeen hundred dif- 
ferent tools, many of which, however, arc built to order only. 
Nearly all of this large variety involves m some form an applica- 




riC. 8. UVPKAULIC COtirUKO. 

tion of the displacement principle for obtaining heavy pressures 
and range frotii tooU weighing a few pounds to presses weighing 
ti>n» and capable of exerting cnormons pressures. One of the 
notable tools m construction at the time of the writer's call is a 
draw>ben«rh for the manufacture of seamless steel tubing which 
it n»er eighty feet long when the piston i» extended. The 
limits of the shop do not permit the complete erection of this 



fUKMAtt »«"' 
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cut, the ends of the sections having flanges beveled as shown at 
D over which fit the two halves of tlic clantp B B. The interior 
of these pieces is bored out to fit the tapered flanges and when 
drawn together by the bolts C C, the ends of the cylinder sec 
lions are drawn squarely together with a uniform pressure on all 
points of the joint which obviously is of great advantage when 
holding back heavy pressures. 

The piping and fittings for this and other presses are all tested 

hydraulically to a minimum of 6,000 pounds per tsquare inch. 

.ind as much higher as the service may demand. The fittings. 

.ire all steel castings and are threaded riRht and left a^ it has been 

i<-und to be the best prac- 

lice, which will undoubt* 

. dijr rather overturn the 

- of many pipe-fitters 

have a prejudice 

'^t tlic right and left 

> of fittings. 

All materials entering 

uito the construction of 

hydraulic tnachinery and 

•ools must be of the best. 

• ipecially when intended 

• avy work. To ob- 

■ ron« castings which .~..._^^^|, ^ ^^ pi f if 1 ' i .itr. 

irc uniformly free from 
l»orous places seems to be 
very difTicult, and it be- 
comes necestiary in consc- "* J* 
luence to test tiie piece as the different operations are per> 
lormed. ITie part* referred to arc the pumps, valve cases 
and other fittings of a similar nature. While many of these 
parts, such as Fig. 3. are of a complicated nature as to the cav: 
tics and passages, it has been found most practicable in most in 
stances to have such parts ca»t solid and then to machme ont 
the various holes and valve cases from the solid metal The 
practice is to test the part after each operation for porosity, and 
very often when the last operation is concluded, the final tea*. 
will disclose a flaw that necessitates the condemnation of the 
part. It is not surprising, therefore, that hydraulic machinery 
and tools bear what might be thought to be a high price as the 
unavoidable losses from such failure* have of cottfM to be mad* 
good by an increased selling price. 

One of the most striking features of this shop to the ma- 
chinist is the use of abnormally large twist drills for chucking 
machine work. The grinding of one of the largest drills ahowa 
in Fig. t. will give a better idea of the size than the dimensions, 
which are jt^-^" diameter by 4' long. As will be noted, these 
drills have oil conduits for carrying lubricant to the pomt of the 
drill, and provision is made in the machine in which they are 
used lor a large supply of lubricant so that the temperature of the 
fluid may be krpt at a low degree. The efficiency of these drills 
may be ju'l. knowing that over joo cubic inches of mild 

steel have ! <d out in one hour. Tliis involves a depth 

of ja" with a drill .iV^" in diameter. Such a performance is, how- 
ever, nearly double the regular rate, as the extra grinding and 
wear does not warrant it from an economical standpoint The 
smaller hydraulic cylinders for the jacks and similar tools are 
drilled from the solid material, for altbou^ it is possible to 
obtain seamless tubing that may be superior in som« respects to 
cylinders made frma the solid, the cost is greater and the supply 
more or less uncertain. 

The interior of the tubes is ground on a grindinr machine 
which is worthy of notice, as h cmbodtes a prtedple that is not 
iMril. to any extent at least, otttside of dHi ikop. The machine 
\\ built on the general lines of a lathe and the tnbc or cylinder to 
be ground is given a Inngitudinal movrmml by a carriage havmg 
two steady-rests which hold the work. MooMed is the spindle 
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is a long supplementary spindle D, about i5^" in diameter, which 
carries the grinding head shown at C in Fig. 4. The head has 
three slots through which the pieces of emery stone A A pro- 
ject The taper plug B and spindle are attached to the tail 
spindle by which the pressure of the emery pieces on the interior 
of the work may be regulated. The centrifugal action when the 
head is rotating at high speed is sufficient, however, to give quite 
a pressure, being ample usually for the finishing touches. 




FIG. 4 INTERNAL GRINDING HEAD. 

While boring machines of various types and makes are in 
use on the different classes of work, the boring of large steel 
tubes that require a smooth and accurate bore is done on an en- 
gine lathe which has been specially rigged for the purpose. This 
may be partially on account of the limited capacity of the bor- 
ing machines at hand but the combination used in connection 
with the engine lathe is well worth a description, as by its use 
many shops may be provided with a good boring machine at a 
trifling cost. The work spindle has a hole large enough to allow 
the passage of the bar H, Fig. 5, which is about two inches in 
diameter. The bar is splined its entire length and is prevented 
from turning by a sliding feather attached to the thrust bearing. 
The feed is accomplished by a ratchet nut operated by the lever 
C, and the connection G which receive movement from a crank 
F on the end of the feed-rod. The thrust is taken by a ball bear- 
ing supported by the casting A, which is bolted over the back 
end of the head-stock. The tube being bored out is held in the 
lathe chuck and supported at the other end by a steady-rest, 
while the feed of the bar is toward the head-stock, thtw putting 
the boring bar in tension as regards the efifect of the feed. 
A packed bit is used with a constant stream of lubricant forced 
over the edges of the tool and another stream is directed on the 
bar at the he;.d-stock to wash away the chips which collect in the 
threads and would clog the nut if allpwed to remain. Provision 
has been made for a quick return of the bar when the end of a 
cut has been reached by slots cut in the nut and the end of 
the spindle which allow the insertion of a key, thus locking 
the two together. The ratchet being disengaged, the lathe is 
run backward at speed which rapidly forces the bar back through 
the spindle. 




FIG. 5. ARRANGEMENT OF LATHE HEAD STOCK FOR BORING BAR. 

The jack shown in the sectional cut Fig. 6 is reproduced from 
the Watson-Stillman catalogue, in which it is listed as a claw 
jack, but the essential features are the same in all the tools of 
this class, and in fact are practically the same in the other hand 
tools which operate on the displacement principle, as the great 
number of tools manufactured makes it necessary to have a 
standard form of construction for as many parts as possible. 
This being the case an explanation of the working of this jack 
will answer for practically all others of this company's manufac- 
ture, as well as those of other firms, with the exception of minor 
details. The writer has found in his experience that in many 
shops there is a surprising ignorance in regard to the principles 
and operation of these useful tools with a consequent helpless- 
ness when anything goes wrong with them. 

Referring to Fig. 6 it will be seen that the piston or ram formj 
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a reservoir for the liquid and that the lower part is a force pnmp 
for transferring the liquid to the lower side of the ram. The 
pump piston contains a valve with a long stem and the check- 
valve in the ram has a light coil spring which tends to keep it 
always to its seat. In operation the liquid in the reservoir is 
pumped into the space below the ram and as it cannot escape, the 
ram is pushed upwards with a force that depends upon the rel- 
ative sizes of the ram and pump piston, the length of the lever 
and the effort expended by the operator. After the load has been 
raised to the desired point and the ram is to be lowered, the hand 
lever is turned over and forced to its lowest position. By this 
action the "lowering wire head," by reason of its eccentric connec- 
tion to the arm, forces the sleeve downwards, which unseats the 
valve in the piston bonnet. As the piston is forced to its lowest 
position by the 

same movement, „,„ _ J 

the projecting 
valve strikes the 
top of the check 
valve in the ram 
and allows the 
liquid to escape 
through into the 
reservoir and the 
ram to lower. It 
will be seen that 
there is nothing 
mysterious o r 
difficult to un- 
derstand in the 
operation or con- 
struction of a hy- 
draulic jack, but 
they do require 
the best of mate- 
rials in manufac- 
ture, good work- 
m a n s h i p and 
some care on the 
part of the oper- 
ator. The ram 
should be kept 
free from dirt, or 
if this is impossi- 
ble, it must be 
carefully cleaned ^'°- ^- details of a hydrauuc jack. 

off before lowering into the cylinder to avoid scratching the bore. 
When necessary to replenish the filling, the liquid should be 
carefully strained before being poured into the reservoir. Prob 
ably the best filling for all around purposes is alcohol, as it will 
not freeze in winter or rust the cylinder. The practice followed 
in some quarters of using wood alcohol is condemned as its 
action is probably more detrimental to the leather packing than 
to the stomachs of the hardened characters who have been known 
to rob a jack of its life blood. 
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The Watson-Stillman Co. 
GENERAL INDEX. 



Drawing No. 0-199-134 
Machine No. r954 



Name 

Forging Press, 600 ton Hyd. 

94" Ram. 4 ft. o" Btrolce, 1500 lbs per sq. in. 
Remarlcs 



emarlcs 

For 2^" and 5"— 5 spindle Bal. Gov. Valve. See R-psi-^fo 



Color, salmon. 
FIG. 7. 

The efficiency and safety of a hydraulic jack depends on the 
tightness of the valves and the cup leather packings in the ram. 
so the manufacture of packings that will give the best results 
is quite an art. The writer was shown formed packings of 
various sizes down to as small as H" in diameter. The latter 
were made from leather 3-32" thick and had a depth of Jl", 
which gives one a new idea of the extent to which ordinary 
leather can be moulded. 
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A veTy good system is in vogue in the drafting room for the 
preservation of drawings, tracings and blueprints which aliu 
givrs a ready means of rclrrcncc to the drawing of any machine 
or part. The drawings which are 18" by 27" outside and I6^S* 
by 36" inside the border line are kept in munila covers with the 



Tw* Watijm-Stuimah Co. 
DRAWING NUMBERS, 



Drawliif No. D-iii 
Martilft' No. t*S4 



Name 

<oi> ton* ll)r<t. Porgiivi PrcM. 

■4" Ram, 4 (t. o* •tn>ke, myio lb*, per aq. in. 
Raourttt 



«••«•*■•« 



Color, llgtii blue, 
na 8. 

distinctive titles and niimherg of included drawings printed on 
the outride. For the safe keeping of the drawmgs and tracmgs. 
two safes are used, having sheet iron trays 19" x 31" x \Vi' 
deep. One of these tray» is u«tiaily suflicieiit to hold all the 



THE OLDEST ISON STEAMSHIP IN THB 
WORLD. 

Of the United States steamer Michigan, on I,«ke Erie, which 
is the oldest iron tteamship in the world, her commander. LicU' 
tenant-Comn^ander C. P. Perkin*. gives the following particalart 
in "'Cassicr's Magazine" for Septcml>er: 

The vessel was constructed at Pittsburgh, Pa., in i&ti-jj; the 
partA were transferred to Erie, pat together and launched on 
December 5, 1843. The original mitchinery, with the excep<ioti 
of the boiler«. is still in her and in good condition. The vessel 
U an iron paddle-wheel steamer of 685 tons di^pKicement ; length 
of keel. 156 feet 4 inches; length between perpendiculars. i6j (ret 
6 inches; breadth ol beam, 27 (»t; depth of bold. t2 feet %Yt 
inches. 

There are two inclined direct-acting engines. The paddle- 
wheels arc of the tuotl radial kind, 21 feet 6 inches diameter. 
With 16 paddles. 8 feet long by 1 f.>ot 4 inches wide. There a<'c 
two steel boilers of the flue and return fire-tube type, 9 ieet 6 
inches in diameter by 15 feet 2>^ inches in length over all; two 
turnace* in each boiler. 6 feet 6 inches by 3 feet 6 inches in 
diameter, and have each a gr^te surface of 22 73 square feet. Th.» 
total f nitc surf.icc i< 91 square feel, and the heating surf^ice. 1,286 




trsctnffs of a class and have titles pasted to the front as "A— Plain 
Base Jacks,** "B— Low Hydraulic Jacks," "C— Special Jacks," 
ctc- 

Thc card index system is used for tiie location of any drawing 
which is generally familiar to most readers as its simplicity and 
fcnenil convenience have recommended it to all in need of a 
alaipk index system. One of the individual cards and the grn- 
enl index card covering that class is pivrn herewith, which also 
gives an idea of the variety and extent of work done by the firm. 

The practice is being followed of photographing alt tracings 
•od taking blue prints 7" x 4S" from the negatives, which gives 
a very convenient means of showing a prospective customer the 
alient features of a machine without going to the exprnie of 
sending him a full sited blueprint. These small prints are also 
vrry convenient in the shop for the use of the foreman, who can 
thtts readily refer to nil the drawings of a class at any time with- 
out dw trouble that atlmrl* the u«r of the full tried sheets One 
of these small prints has been reproduced full size in Fig. Q, 
which shows that in this shape the eye can perceive the idea and 
■moral construction of a machine easier than in a large drawing. 



square feet There it one tmoke-pipe. 4 feet 4 inchcc in dUnctcr. 
at a height of 42 feet 2 inches above the grates. Total weight of 
boilers, 47 tons. 

There are five h<^vy box keelsons, which rail th* whote Itaglb 
of the vessel. The distance from centre to centre of frames b 34 
inches; frames of T iron. 4^^ mchcs by 4 inches; with reserve 
bars 4 inches by jy, inches: keel plates, 
H inrh thick : m\A*. 



H inch thick; bot- 

plating srul run aft. 

rhes by l^i inches: 

^ a inch thick; deck 



tom and Hitjfe r^Um. 

5-16 i- 

shear 

beams are ot I iron. 

This vessel has been in continoom aerYtcr to the p c — «a< tiiise 
over fiiry-five years, and is apparrntly «a good for service as ever. 
During all thcac years u( service no signs of weakness wsrs 
exhibited. 

Her armament at tb« present time conrists of six d'poontfen. 
two lo-pounder rapid-Are gnns. and two machine gnna. Of l>tc 
years her principal f<^ 'ion of the 

United States tiaval - and sur- 

veying. 
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ABOUT SHAPEB SLIDES AGAIN. 

Editor Machinery: 

It was with considerable surprise that I read in the September 
issue of Machinery Mr. T. B. C.'s recommendation for the 
adjustment of the gibs of shaper slides. It would seem that this 
time-honored method of adjustment had sufficiently proved its 
inferiority as a reliable and durable device, although so exten- 
sively used as to be regarded by many as standard practice. It 
is unnecessary for me to point out its faults as they are only too 
well known to every machinist; and while T. B. C.'s method 
might be superior to that generally pursued, as it gives a more 
uniform adjustment, it is open to the same objections that ren- 
der the ordinary form a non-reliable adjusting device. 




Fig. 1 




Fig. 2 
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While I am not a machine designer, it seems that the method 
shown in Fig i would be preferable for a shaper ram having V 
slides, as it is strong, gives uniform bearing and has the feature 
of being easily adjusted, which, however, the writer thinks is an 
objection. If a shaper is properly proportioned and built, there 
should be no reason for the continual tightening and loosening 
of the slides which is so much practiced. To overcome this ob- 
jection the same method in its essential features for taking the 
slack is shown in Fig. 2, with the difference that the fillister 
head screws D in Fig. i through A into B are replaced by the 
hexagon head screws E in Fig. 2. The piece A is supposed to 
be drawn down solidly by the screws in each case, preferably 
without liners, which may, however, be used as shown* at C. 
The heads of the screws are covered in Fig. 2 by the shield F, 
which should be fastened by a sufficient number of screws to 
discourage tinkering with the adjustment, but which could be 
readily removed in case it was thought to be really necessary. 

The scheme shown in Fig. 3 is, in the writer's estimation, the 
winner of the three designs, and although not new, the prin- 
ciple is being used to a limited extent only in machine construc- 
tion. The idea is to make the shaper ram G with a liner H 
fastened by the fillister head screws I I to the bottom and to 
take up the slackness due to wear by inserting liners between 
G and H. It is needless to say that no adjustment would be 
made until it was needed and when made it would very likely be 
done under the supervision of the tool-maker. 



The making of machinery with this or similar adjustments is 
slowly coming into favor both with the makers and users of 
tools as it is reliable and unchanging. The boring machines 
manufactured by the Newark Machine Tool Works have it in a 
modified form on the cross-slide to the carriage and it is so pro- 
tected from the machinations of. the operator that it is necessaiy 
to take the table apart before any change can be made. Tht ob- 
ject sought is obvious, being to prevent undue slackness or tight- 
ness in this vital part of the machine. If the operator is allowed 
to manipulate the adjustment, he will almost invariably set up 
the screws after chucking a piece of work with the consequent 
result that the table is slightly sprung out of true, thus giving 
an inaccurate product. F Eukbsom 

ANOTHER NOVEL SHAPER DESIQN. 

Editor Machinery: 

I note in the August number of your paper that Mr. Emerson 
proposes to abolish the trouble incident to the upward spring 
of a shaper ram when near the extreme outward portion of iu 
stroke by cutting off the slides of the ram near the head so that 
the moment of the cutting force of the tool will remain the same 
at every point of the stroke and cause a uniform deflection oi 
the ram at all points of the stroke. 

This idea is certainly a novel one and there can be no doubt 
but that it will accomplish what is intended. It has the serious 
objection, however, that the depth of the shaper column would 
have to be much greater with a tool of this design than with an 
ordinary shaper. This is shown clearly in Fig. i, which is a 
reproduction of Mr. Emerson's sketch, with a few lines and fig- 
ures added. In Mr. Emerson's design, in which the slides are 
cut off at A, it is necessary to make the top of the column of a 
depth, X, equal to the length, y, of the ram, in order to maintain 
an even bearing and uniform conditions throughout the stroke. 
With the ordinary shaper, however, the ram can overrun at the 
rear of the column by nearly one-third its length when at its 
extrema..inward position and still have a good bearing, allow- 
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ing the frame to be made of the proportions shown by the dotted 
line at a, and resulting in quite a saving in the cost and weight 
of the tool. 

My suggestion is to adhere to the original design, so far as 
the arrangement of the slide on the ram is concerned, but to 
change the position of these slides from the bottom to the top 
of the ram, as shown in Fig. 2. In a shaper tool, as usually 
ground, there are two resultant forces to be overcome, as in- 
dicated by the arrows, one of which is in a horizontal direction, 
opposed to the movement of the ram, and the other is in an up- 
ward direction tending to spring the ram upward. The point A 
is the fulcrum or pivot about which these forces act and the 
upward thrust acts with a lever arm of length 1, tending to move 
the outer end of the arm upward. With the arrangement of 
slides shown, however, the horizontal force acts with a lever 
arm h, tending to move the outer end of the arm downward. 
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With the arm fully extended the distance h would be lew than 
the distance 1, but this is compensated (or by the fact that the 
horizontal force would always be g^rcatcr than the upword force, 
making the moments of each balance nearly enough for prac- 
tical purposes. Two driving gears shoulrl be used, one on each 
side of the central web of the ram and the driving racks should 
be on the under sides of the slides so as to bring the driving 
force and the slides as nearly as possible in a straight line. 
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While Mr. Emerson's plan would accomplish the object sought, 
it b in the nature of a remedy rather than the removal of the 
caiue. The spring of the ram would still be there, his remedy 
being simply to provide a means for making the spring uniform. 
By my plan ihe cause of the spring would be nearly or quite 
eliminated. E. L. Gray. 

Wntinore. Vt 

A NOVEL BELT SHIFTER. 

Editor Machixbsy: 

In a recent visit to Beaman & Smith's shop in Providence 1 
taw a belt shifter that was about the neatest device I have seen 
in this hne. It acconiphshcs all that the complicated shifters do, 
with their cams and toggles, only move) one belt at a time and 
doesn't take a double width tight pulley in tlie centre as some do, 
or U the plain shifting belt always does. 




BKLT SHImtR. 

Tlic sketch isn't quite correct, as the belt fingers A and B are 
not made a* shown, but this givc^ the idea without making 
another view. The hangers E E have a square hole through 
them and a keyway for tlic feathers D D to work in. The shaft 
or rod C C is square and carries the feathers D D referred to 
before. The fingers A and B are cored square and fit loosely 
on C C. n»e spring S also fits loosely over the square rod an.l 
between the fingers, tending to keep them apart on the rod. Call- 
ing A the lorwird mrvlion and moving r*»d C (by handle or lever) 
the Itft, the feather D carries finger A and the forward 
»g to the tight pulley In the center, drMng the machine 
forvard. When the rod is released the spring forces A back to its 
pulley. If a reversal is wanted the rod C is moved to right 
belt A forced off the tight pulley before belt B can go on, 




the feathers O pas«!ng through hangers in either direction, but 

always carrying one finger or the other towards the center. The 

spring S is not a tight fit between finifers, only enough to keep 

the belt from working on. 

I call this one of the neate«t schemes I know of. and. best of 

all. I am told it isn't patented. I am going to use it first chance 

t gel and presume others will do the same. 

Frakk C Htnisoir. 
Tombstone, Arisona^ 

• • • 

ABOUT THOSE EXAMPLES OF MAIIUAL 
TRAINING. 
F.ditor MACHtMEir: 

In the August issue of MACHiNcav I read with some inter-> 
e).t and more apprehension the article entitled "Some Examples 

of .Manual Training," by R. M. Smith of , Had I 

known his address I might have answered him directly, but it was 
not given, hence this letter, .\nother reason for making it public 
is that Mr. Smith gives the readers of Macuinkrv a false im- 
pression of the manual tr-iining school graduate and appears to 
have an accurate impression himself which I wish to eradicate, if 
possible, without ofTcnso to any one. Being a practical mechanic, 
a pattern maker, a graduate mechanical engineer and an in- 
structor of manual training and drawing I may without egotism 
assume to he competent to offer an explanation of the apparent 
failure of the apprentice. 

It seems that Mr Smith had an apprentice who was a grad- 
uate of a manual training school and who failed to solve some 
simple problems to Mr. Smith's satisfaction. He also has "ob- 
ser>-cd a number of boys from different schools and in almost 
every case has noticed the same defect — an inadequate training 
or a woeful lack of confidence." This boy in the case cited, 
however, required only a few words to straighten out the ditti- 
culty in which he had become involved, and let u* now examine 
the question from a metaphysical point of view. It is appar- 
ent that Mr. Smith was prejudiced against the boy and that hit 
mtnd was in a negative condition concerning anything that the 
boy did. He was negatively inclined towards the boy's superior 
education and acted negatively either consciously or uncon- 
sciously towards him and thus influenced his mentality. The re> 
suit was confusion and doubt in the boy's mind, a condition di- 
rectly opposed to the best efforts on his part 

Thoughts are beginning to be recognized a« forces and rightly 
so, as in this case the boy undoubtedly felt without understand- 
ing the negative condition of his superior ofhccr's mind. By rea- 
son of prejudice that gentleman was looking for demerit in- 
stead of merit and imagines that it was found. He condemns 
on these isolated instances a system of education that in my 
mind is the salvation of the masses and a solution of the in- 
dustrial problem since it puts reason and mtelligence into labor. 
I would advise Mr. Smith when he has any more apprentices 
under hit control to try and give them this faculty, he must give 
them a chance to prove their ability, as confidence it the child 
of experience. 

Let us now consider some of the merits of the Manual train- 
ing school and its reason for existence. It does not attempt to 
teach a trade or profession, but is a school where the intellect i« 
developed throu(.h the medium of things created. Manual 
training may and does direct the pupil to a proper selection 
of a trade or occupation. It teaches the principles and founda- 
tions of many trades and when the manual training student se- 
lects a trade, he does it intelligently, not because his parents 
choose, it for him, bat because hr knows himself, a itreat koowt 
edge, and he becomes a tradesman not a trades machine. ^' • > 
ujil training K*hooI» bring forth the inventive faculties and n >i' 
ish them; they educate the perceptions, the reason, the aonl or 
mind. 

A trade school, as its name implies, it a school where the 
pupil may be educatcti in some special branch of hamlicraft 
coupled with academic education, thai will make him a tkiilrd 
mechanic, a self-respecting citizen, an educateil. therefore think- 
ing man. not a trained automaton. To do this a broad edu- 
cation is nece"isary. morally as wril as manually 

The shop man of to-day it a slave to ignorance and circum- 
stances, perhaps narrower in tome degree, than in the days of 
our fathers, because of the specializing of operations, the greed 
of the large shop owner and the creation of monopoly Wlvii 
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is its cure? Education — a broad education of the masses, that 
will make the man a skilled mechanic, and an intelligent voter.- 

Space does not permit me to discuss this problem socially, 
ethically and industrially as I desire to, so I shall give some of 
the results of manual training and trades schools taken from the 
"Eighth Annual Report of the Commissioner of Labor, 1892." 
"Out of 3,030 trade school students, from countries through- 
out the world, statistics have been made as follows: 908 began 
work with their employers as apprentices, 2,079 as journeymen, 
the balance not reported. In 2,628 cases out of 3,030, the em- 
ployers prefer trades school graduates to those who have not 
had trades school education. 

"The following shows some economic results: Out of 3,030 
student workmen 2,071 were found superior to ordinary work- 
men in the use of tools, while only 324 did not have such su- 
periority. In economy of the use of materials 2,138 were su- 
perior to the ordinary workmen, while 636 were not. In plan- 
ning and arranging work 2,684 were superior out of 3,030, while 
307 were not superior to the ordinary workmen." 

I offer these remarks in justice to an education which I fos- 
ter and in ^justice to the boy that Mr. Smith had. Do these 
statements, made by government investigation prove the man- 
ual training education "inadequate" and "with a woeful lack of 
confidence?" I think not. . L. A. Buchanan. 

Stockton, Cal. Director of Manual Training. 

* * * 
DOBS NOT LIKE "FREAK" DESIGNS. 
Editor Machinery: 

I am inclined to doubt the need for any marked change in 
established practice in shaper design, as suggested by two or 
three of your contributors recently. I admit that many shapers 
will not plane parallel on full stroke, but I am quite sure that 
there are some of standard design, without any humps, special 
slides or other devices or attachments, that will plane accurately 
•and true full stroke. On one of these, for example, I recently 
saw a set of machine shop parallels planed that were true within 
half a thousandth throughout their full length, by actual micro- 
meter measurement. 

If the shaper ram is made heavy enough, it will not spring ap- 
preciably; and if the fit in the slides is close enough and long 
enough, there will be no appreciable inaccuracy from that source. 
This fitting ought to be done so well that the shaper will run 
yrhtn the slide caps are bolted down rigidly. If it is necessary 
to slacken the screws as T. B. C. mentions, of course the ma- 
chine will not do good work. 

My suggestions for improvement, therefore, are to make the 
ram heavy, to scrape the slides to an accurate fit before the 
machine leaves the shop and to make the wearing surfaces of 
the slides so generous that they will seldom — I might almost say 
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never — need adjusting. These suggestions are along the lines 
of conservatism and good practice and I believe if acted upon 
will produce results superior to any of the more novel sugges- 
tions. It is at least certain that shapers built in this manner at 
the present time give good satisfaction. 

Although the ram of a shaper is a moving part, there is not 
the objection to making it heavy that might be supposed. It 
should be remembered that while the kinetic energy of a mov- 
ing body increases as the square of the velocity, it increases only 
•directly as the weight, and a few pounds more placed where they 
will increase the stifTness will have very little efifect on the power 
required to operate the tool. This is particularly true of crank 
shapers having a flywheel to alternately absorb and give out 
power at the end of each stroke. Beyond this, the added weight 
is an advantage, since it promotes steady action and eliminates 
•chatter. 



As far as the slides are concerned, a design like that shown in 
the accompanying sketch can hardly fail to give gfood results. 
There is nothing better than flat, square sliding surfaces. They 
are easy to construct, easy to adjust and keep in repair, and 
have less friction than angular surfaces. It always seemed to me, 
moreover, that thin steel gibs, set up with set screws, for tak- 
ing up the wear, were about as poor an arrangement as could 
be devised. I much prefer heavy gibs like the one shown, which 
can be fastened rigidly m position. The thin gibs do not give 
an even bearing and it is impossible to adjust them uniformly . 
from end to end. Olin Snow. 

• * • 

IRRBGULARLY SPACED REAMERS. 

Editor Machinery: 

I was considerably interested in the scheme presented by Mr. 
Hayes for the making of irregularly spaced reamers, although 
it was not altogether new to me, but one of our apprentices who 
is at present in the tool-room became badly confused in read- 
ing the description as published in the September Machinery 
and rather doubted that the edges of the teeth could all be 
made of the same thickness by the second indexing. While 
the description is plain enough to one familiar with tool- 
room practice, it is perhaps a little hazy to the average appren- 
tice and I have ventured to send you the diagram and explana- 
tion which cleared up the difficulties for the apprentice men- 
tioned. 
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diagram of reamer. 



Space A in the accompanying drawing is the first one cut and 
Hayes for the making of irregularly spaced reamers, although 
right for milling out the space B. The different indexings be- 
ing followed through as suggested by Mr. Hayes brings us back 
to the original starting place at A, the various turns to the in- 
dex crank being noted in the outside circle and those for the 
second indexing being given in the inner circle. As stated in the 
letter from Mr. Hayes, the first cut was started so that the width 
of land between the cut and the edge of the next tooth would 
be correct, so in the second indexing it will not be necessary 
to run the cutter through the space A but we skip one index 
and turn the crank 6J4 times, which brings the cutter with the 
right edge, coinciding with the radial line I H, providing the 
reamer is cut so that the edges of the teeth are radial. The 
diagram is laid out with the distance K L equivalent in angular 
distance to one-half turn of the index crank thus making the 
width of the cut h M equal to five turns of the crank. In space 
B, the original index was 6^ turns, but by indexing 6>4 turns 
for space A one turn in the angular distance is cut off so that 
the width of the cutter, which is equal to 5 turns of the index 
crank would leave only one-half turn between J and N, and re- 
move the stock along the dotted line. In the same manner the 
equality of all the other spaces can be shown which is always a 
very good thing to do when presented with a new schema as it 
is always cheaper to experiment on paper than in the shop with 
cast iron or steel. This explanation made the scheme so clear 
to the apprentice that it is safe to say that if he is given a job 
of the kind to do, he will not need any of my assistance to get 
him started right. 

By the way, it seems to me that if there was more matter of 
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an elemenuiy nature published in the various mechanical jour- 
nals, it would be a move in the right direction. There is a new 
crop of youngsters coming on the stage of action every year and 
they require education of the same elementary nature that was 
•o acceptable to us ten or twenty years ago; but if the papers 
only publish that which will interest the older hands, the younger 
ones will have a rather dry time when reading; up on their busi- 
ness. I would like to see more articles dcf^igncd for the instruc- 
tion of the apprentice and am willing to bet the price of a good 
hat that while the old heads may growl at it a little, they w>ll 
read every word of it and get pointers, too. Neuo. 

Providence, R. I. 

• • • 

ORDER NUMBERS AND TIME CARDS. 
Editor Maciunerv: 
- The articles that you have published on shop manaKement 

''prompt me to offer a few suggestions about time keeping, prin- 
dpally with regard to issuing the order numbers for the differ- 
ent jobs and keeping the time cards. If a cost keeping system 
is to be of the greatest value, it should be so arranged that the 
COM of each operation on each piece can be obtained, if desired, 
•ad yet so flexible that it will not be neccsssary to keep the cost 
in such detail if it is not desired. 
The only way of petting the cost in detail, so far as I know, 

^fik tu have the workman set down on his time cards the time 
tkken for each operation, such as turning, boring, fitting, etc , 
Mid for convenience in filing I prefer to u»e a separate time card 
for cacli operation. If the time is not desired in detail, this can 
be arranged by the manner in which the order numbers are 
itttied. 

Suppose that a machine or a group of machines i* to be built. 
The man who has them in charge should make out a complete 
list of alt the parts of the machines, even to the screws and bolu. 
partly to facilitate ordering the castings and looking over the 
atock to make sure that there are no parts lacking, and partly 
to assist him in determining what parts he will wish to obtain 
the cost of after they are completed. If the machine is one that 
has been built regularly, it may be sufficient to obtain the cost 
of groups of pieces like those of the head%tock or tail-stock of a 
lathe and all the parts of each of those groups would then be 
given the same order number. Or it might be sufficient to know 

aKPEODucnoxr or time carii. 
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Ibe COM of the machine as a whole, or the lot of machines, in 
whkh ease they would all go under one order number. 

On the other hand, if it were desired to know exactly what 
cacZi p«rt cost, or any particular part cost, as woulJ be the caso 
with a new machine, or if new jigs or improve J incth->ds were 
being tncd, the part or parts should have separate order num- 
bers. The idea is to depend upon the order number* for the 
tabHlivision of the work in.^tcad of relying upon the workman to 
lignate the various pieces that he has worked upon. This 
es it necessary for the foreman, draftsman or whoever places 
shop orders to give the matter a little conscientious study 
ore the work is given out. which is a good thing. 
In brief, all the work of the shop i« done under order numbers. 
If the costs are wanted in detail, all the pieces are given separate 
order numbers. If the costs of groups of pieces only are wanted, 
tboi llic groups are given order numbers and the returns will 
•bow the costs with greater or less detail according to whether 
a larifc or stnall number of order numbers were assigned. 



The sample card below will show what part the workman 
plays in the system. We will suppose that he is working upon 
order loi, and is milling. He works from seven to half-p"ast 
eleven at this, and the number of his milling machine is 204. Ha 
writes on the time card his name, the order number, 101, and tlte 
too! number, 204. He draws a line from 7 to 11 i^o. as indicated, 
to show the time and finally adds the dale. It is much easier 
fur a workman to draw a line indicating his time in this way 
than to have to fuRiirc up the number of hours worked. The tool 
number will indicate to the time clerk that his operation was 
milling, so that it is unnecessary lor tlie workman to write th? 
operation unless it is some such work a» fitting, where lliere can 
be no tool number. If he is engaired on piece work be places a 
cross in the square at the lower right hand corner and »f be is 
running two machines he draws two lines to indicate his time, 
instead of one. At ll:jo he is given another job or else starts 
on another operation on the same piece, and when that is fin- 
ished he nukes out another time card. 

A convenient way of filing time cards is to have a row of s«nall 
paste-board boxes in the office, such as are made by the Library 
Bureau. Boston. These boxes are of the right site to hold 
cards 3 by 5 inches, which is a convenient i\t*. Each box should 
have an order number and the boxes be arranged w-.th their order 
numbers coming consecutively. .\ll the cards of one order num- 
ber are placed in the box of thit number and when a job bear- 
ing an order number is completed, the cards are removed from 
the box. and the box is given a new number. All the boxes 
back of this one are then moved up one and this box is placed 
at the foot of the line ready to receive thne cards when its 
new number is issued. 

Having each card represent one operation, it is possible to 
ijroup the cards in the several boxes according to operations, 
the workmen's names, or the tool numbers, according to wh-it 
information is wanted. Also, this information can be obuined 
vcrj' easily and quickly by any one. 

With regard to numbering the tools in a shop it should be 
said that there is a decided objection to the usual nietI>od of 
doing this. Numbers are generally applied without regard to 
any particular system, new tools being numbered consecutively 
as fast as Oiey are purchased. Unless one is familiar with the 
tools, it is difficult to remember what ones the different num- 
bers designate; and even whether the 
numbers desigiute lathes, planers or 
what not. It would be a very simple mat- 
ter to number lathes with oumbers 
from, say, i to 500, milling machines from 
500 to 600, planers from 600 to 700. grind- 
ers from 700 to 800. etc., reserving a suf- 
ficient number of numerals for future ad- 
ditions to each class of machines. Each 
class of machine would then come under 
its own numerical group and it could be 
told at once what kind of a machine any 
number designated. Then, as to which 
particular machine was meant it could be 
judged somewhat by the number*, because 
the newest machines would have the high- 
est Humbert. WtLUAM B. Cuatik. 
Boston. Mass. 



• Oy«nlat 



a 



WKtio 




A KINK FOR THE GRINDING MACHINB. 
EJiior Maciiinbry: 

Hanng been somewhat of a rover in the past, I have worked 
in the best as well as the poorest equipped shops in the country 
and have learned the valuable Icason that if up-to-date tools are 
nut furnished, do the next best thing and use those which arc 
at hand. The instance which I will recite occstrred when 1 was 
employed in the gauge room of a iliop that was at that tine 
building bicycles. While tU* the tools were in the most 
wretched order it was the same old story of juit as (ood woric 
being expected from them as though thry were ttp-to-^e is 
every respect. I had not been in the shop long when the fore- 
man came to me with a half-round broach aVA inches long and 
}i inch in iliamrtcr with teetli % inch in width and depth. 
The broach was mt with teeth the entire length, and the roond 
part hod beao ground un a noiveiMd grinder hi th* grind- 
ing room, but the flat part cnnld not be done there, which wm 
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the reason for bringiiif; it into the gauge room. As stated be- 
fore, the job was given to me, and the foreman, with a wave of 
his hand, said: "You can do it on that grinder." The machine 
proved to be a surface grinder of modem design, but had received 
hard usage. I looked the machine over, but could discover no 
tools that were suitable for the job in hand. Being at the time 
a new man in the shop and having recommended myself as a 
first-class workman, I was naturally very anxious to hold the 
reputation, so I studied the situation for a few moments and 
decided on a plan which was thought would work satisfactorily. 
The table of the machine was carefully cleaned off and the broach 
laid on it in the position required for grinding. The foreman 
was then asked for some beeswax, but was informed that he 
had none, but that it could probably be obtained in the pattern 
department. Having secured the wax, it was put in a small 
ladle, and, having found a convenient gas-furnace, I was ready 
to begin operations. During this time I became aware that the 
foreman and the other machinists were closely watching me but I 
did not become "stage-struck" although the further the experi- 
ment proceeded, the more skeptical I became as to the final 
result. Having melted the wax it was poured on the grinder 
along each side and at the ends of the broach, the operation 
being continued while the wax hardened until the broach was 
molded in a bed of wax. It is needless to state that at this stage 
the room was well filled with smoke and that I was the center 
of curiosity. The emery wheel then received attention and was 
put in good order, by which time the wax was hard enough to 
commence grinding. No trouble was experienced in the grind- 
ing operation, and when completed the wax was easily removed. 
Upon calipcring the broach with a micrometer it was found to 
measure the same throughout the entre length. The job was re- 
turned to the foreman and I must say that he exercised remark- 
able care in the examination of work if the scrutiny that the 
broach received can be taken as a sample of his inspection. 

The writer remained in that shop for some months afterwards, 
and it is safe to say that beeswax could be found in every tool- 
chest, as no equipment was considered complete without it after 
receiving the little object lesson as to its possible use. 

A. F. HORTON. 

* * * 

HEARD PROM. 

Editor Machinery: 

In a recent issue of Machinery I noticed an inquiry fr.om Mr. 
Hugh Hill, of Anderson, Ind., for the present location of 'a gen- 
tleman who called on him some years ago with a process for 
converting wrought iron and malleable iron into fine tool steel, 
together with a collection of samples showing the effectiveness 
of the process. I wish to state that I am the gentleman and 
that anyone who is interested in such a process, can communi- 
cate with me at the following address. W. J. Miles, Jr. 

Middletown, Ohio. 

* ♦ ♦ 

ELECTRICAL PROTECTION OP SAFES. 

In a paper read before the Chicago Electrical Association 
Mr. Clyde J. Coleman gave a description of the various means in 
use for the electrical protection of safes. He divided these sys- 
tems into open and closed circuit systems, the former of which 
is but little used except in residences, where it has proved more 
of a nuisance. The commercial systems of electrical protection 
are all based on the closed circuit. Among the means mentioned 
for protecting premises are cementing narrow tinfoil strips on the 
inner surfaces of window glass so that any breakage or fracture 
of the glass will open the circuit; the use of glass tubes filled with 
mercury and connected in circuit, or tubes filled with water or 
compressed air, or the maintenance of a vacuum in a partition t>r 
enclosure, any disturbance from an abnormal condition resulting 
in an electric alarm being given. A good method is the use of 
wires kept under a definite state of tension by a spring, any in- 
crease or diminution of which will allow an arm to touch a con- 
tact point, thereby sounding an alarm. In reply to questions by 
members as to the use of electricity in perforating safes, it 
was stated that a five-ply chrome steel safe 3J/2 inches thick was 
pierced with a current of 120 amperes and 80 volts at the arc, in 
20 minutes; with 17s amperes in 16 minutes, and with 300 amperes 
in 3 minutes. A five-ply safe of the same material yH inches 
thick was burned through by 300 amperes. A 3^-inch Corliss 
was burned through by 400 amperes in Ij4 minutes. — "Elec- 
trical World." 



TOGGLE-JOINTS. 



AN EXPLANATION OF THBIB PBINCIFIjBS OF OPBRATION. 

Retsxl. 

The toggle-joint, while one of the simplest mechanisms to 
construct, is quite as difficult to understand as many of the 
more complicated movements. In Figs, i and 2 are shown 
the two simplest forms in which the toggle-point appears. In 
the first instance the force is supposed to be applied at F to 
overcome a pressure at P. In the setond figure the right-hand 
arm is extended so as to form a handle to which the force is 
applied in a direction at right angles to the arm. 

It should be noted that while this mechanism is called a 
"toggle-joint," it is really nothing more nor less than a crank 
and connecting-rod, of which the cross-head is at P and the 
connecting-rod from P to F, the right-hand arm correspond- 
ing to the crank. 

The problem is generally to find how great a resistance at 
P will be overcome by a force applied at F; and as the resistance 
that can be overcome at P for a given applied force increase^ 
as the two arms approach a straight line, no calculation can be 
made until the positions of the arms are known. 
Instantaneoiis Center. 

All cases of the toggle-joint can be easily solved by what is 
known as the principle of instantaneous centers. This principle 
is simple and is clearly illustrated in Figs. 3 to 6, which apply 
to the two forms of toggle-joint shown in Figs, i and 2. 

In any machine, simple or complex, no matter what its con* 
struction, the force applied, multiplied by the distance through 
which it acts, must equal the resistance overcome by the ma- 
chine, multiplied by the distance through which it is moved. 
The principle of the instantaneous center affords us the mearft 
of finding the relative distances moved by the points where the 
force is applied and the resistance overcome. 

In Fig. 3 ad and cd are the arms of the toggle-joint. What 
we call the instantaneous center is at o. It is located at the 
point where the perpendiculars to the lines along which the two 
ends of the arm ad move, this being the arm upon which forces 
F and P act. Thus, the end a moves in a horizontal line at right 
angles to line ao, and the end d, which is guided by the arm cd, 
and travels about the center c, moves for the instant at right 
angles to line do. The point of intersection, o, of lines ao and 
do is the instantaneous center. 

The reason why this point is given the name of "instantaneous 
center" is because, if we consider the movements of the ends of 
the arm and the forces F and P for an instant, that is, for an in- 
finitesimal time, they will be exactly the same as though the forces 
were rotating about the center o for that instant. To make this 
clearer, Fig. 4 has been drawn. This represents a bell-crank 
lever with arms eo and ao corresponding to the lines desig- 
nated by these letters in Fig. 3. The axis, o, corresponds to the 
position of the instantaneous center of Fig. 3. Now it is plain, 
that if the lever be moved an exceedingly small distance about 
center o, the movements of points e and a will be precisely the 
same as the movements of forces F and P in the actual topgle- 
joint. 

For example: Suppose it were found that for the position of 
the toggle-joint shown in Fig. 3 a downward push of .001 inch 
at d produced a movement at a of .002 inch. Also, suppose the 
lever in Fig. 4 to be constructed as directed, with the center- 
lines of its arms corresponding to eo and ao in Fig 3. It will 
then be the case that a downward movement of .001 inch at e 
will move point a .002 inch, just as in the toggle-joint. 

Since the movements of the extremities of the two arms of a 
lever are proportional to the lengths of the arms, it makes the 
calculation of any toggle-joint very simple to first find the in- 
stantaneous center about which an equivalent lever may be as- 
sumed to turn, and then make the calculations as though based 
upon the lengths of these lever arms. 
Illustrations. 

Basing our calculations, now, upon the respective lengths of 
the lever arms, it ought to be clear from the reasoning given 
above, or even without that reasoning, that if the lever in Fig. 
4 is in balance the force at e multiplied by the length of the arm 
eo will equal the force at a by the length of the arm ao. Re- 
turning to Fig. 3, this is equivalent to saying that F X eo = P 
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X •<>• To locate point o conveniently, erect at point a the per- 
pendicular to the direction of force P, and continue cd until it 
intersects the perpendicular at o. 
Transposing our formula, wc now have 

F X eo 

Force P = 

ao 

When, as is often the case, the two arms of the toggle are 
of equal length, then eo will be equal to one-half ac. or ab and 



P = 



f Xr 

sh 



ao will equa 



;th, then eo will be equal to one-half ac. or ab and Combining this with 

I twice bd. Substituting h for bd (in Fig. i) and upon P is found to be, 



Now, taking into account the increased leverage afforded by 
the handle, with the force acting at F, we have f X r = F X It, 
Or, 

FxR 

fa 

r 
Combining this with the equation above, the effect of force P 





Rg. 1 



Fig. 2 




Fig. 7 



Fig. 8 

MMiKAM H.l.rMK MIN-; IIIK AClInN "J !• •• .'II.K-J' >IM .s. 



Fig. 9 



1 f«>r .lb, we fhall then have, foi a togtrlc-joint wi:li c<|«:il .nrin*. 
like that in Fik- I. 

F X 1 

2 X h 
RrftTrinj; to Vin- -. s'li'' ca-c i« hv-t s.il\«-i| liy t'ir»t ni*nl«'i'tinij 
the handle F anil aNsutiiiiiK the tii««!e-JMint tn l>e cumpoicd of 
the linkage afc ns in Fif;. 5. Here the fnri-e f ai:t< at rivht angles 
to the arm cd. It rot.ites about the centi-r o with a radius fo 
and P rotates abmit n with a radius an, as indicated in Fig. '>. 
Therefore, f X do== I' X ao, Or. 

f X do 

Force r = 

a 41 

With equal arms, do will equal <lc - r in Fig. 2 and ao will 
equal 2 X h. Hence, for e(|ual arms, as in Fig. 2, 



V = 



FxR 

3h 



Double Toirgle-JotDtii. 

Ill iii>ist |>^^>'•■-^ ill m1i!iIi a «i:ri-w and toggle-joint are u-cd, the 
lattor IS H-'iilly iiiaile in the form of a d-iubli- tomjle-jo-.nt. .:S 
>ho\\n in Fivs. 8 and <). The niie>«tion i^ «^:ten a^ked whether 
such an arrangement is twice as powerful a-, a "ingle joint, and 
to niike this point clear let us first take up the joint and screw 
f>i Fig. 7. 

.\s>.:in>e for illu-traiirtn that the two arms are of i'.|u:il length 
and at an angle of ijo denrees with each other and 'that a for^e 
F of ifio pounds j<i applied by means nf the hand-wheel. With 
the proportions and ptisiiinn assumed, it i» evident that a sin i!l 
movement of the ioint at F will produce iwii'e a* much move- 
ment at P and r'inse<|uenlly only half as much resistance, or 50 
pounds can be overcome ;it P. 
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In Fig. 8 the same proportions and positions of the parts are 
used as in Fig. 7. While the action of these different joints 
can easily be demonstrated, whatever the proportions, it is 
simpler to take the positions shown, because the relative move- 
ments of the parts can be seen at a glance. 

In Fig. 8 a right and left-hand screw is used of the same 
pitch as in Fig. 7 and one turn of the hand-wheel will therefofe 
advance each one of the toggle-joints and also the point P just 
as far as the corresponding parts were advanced in Fig 7, and 
no farther. It will therefore take just the same pull on the 
hand-wheel to overcome 50 pounds at P as in Fig. 7, but as 
each joint takes half the strain, there will be only 50 pounds ten- 
sion in the rod between the joints instead of 100 pounds as be- 
fore. 

In Fig. 9 the case is somewhat different. Here the rod is 
threaded at one end only, of the same pitch as before, and the 
hand-wheel screws on the threaded part, drawing the two parts 
of the joint together. One turn of the hand-wheel will advance 
the hand-wheel itself a distance, relative to the screw, equal to 
the pitch. Each side of the toggle-joint will be advanced a dis- 
tance equal to half the pitch and point P will be moved twice 
this amount, or a distance equal to the pitch, or the same dis- 
tance that the hand-wheel moves along the screw. Hence, if the 
hand-wheel produces a force of 100 pounds a resistance of 100 
pounds can be overcome at P, or twice as much as in Fig. 7. 
The stress in the rod will, of course, be 100 pounds. 

To summarize, one inch horizontal lAoveraent of the hand- 
wheel in Fig. 7 will produce two inches movement at P; one 
inch movement in Fig 8 will accomplish the same result and 
hence the resistance overcome will be the same; but one inch 
movement of the wheel in Fig. 9 will produce the same move- 
ment, or one inch at P, and this form of toggle-joint has twice 
the power, but half the motion of the other two. 

* -^ * 

THE "STRAIGHT EDGE" WAS CROOKED. 

The "American Machinist" says in a recent issue that "A true 
story is told of a man who had a good stream of water running; 
through his farm, and having heard of the wonders of a turbine 
water wheel, concluded to build him a mill. Having a nice level 
place by the creek, he built the mill. Finding out how '•much 
power he wanted and consulting the catalogue, he found that 
a certain size wheel at 22 feet head would do the business, and 
getting the guarantee that the wheel would work just as well 
under water as above, he proceeded to dig a well 22 feet deep, 
and put his wheel at the bottom of the well. It wasn't long aftet 
that he had a mill for sale and a water wheel to scrap. 

An instance is known to the writer which, although not as 
absurd as that quoted above, still shows a degree of asininity 
scarcely credible. The owner of a small flouring mill had by 
economy and the labor of years accumulated quite a comfortably 
fortune and his business having increased to a degree that over- 
crowded the capacity of the old mill, he decided to build a new 
one on a site which promised greater advantages both for 
water-power and general location. Being of a somewhat par- 
simonious disposition, he begrudged the expense of hiring a 
surveyor to take the levels and give him the preper location 
of the dam and mill, so proceeded to do it himself. The site 
of the new dam having been chosen, the grade of the race an4 
the height of the overshot wheel were determined by sighting 
along the edge of a sixteen-foot hemlock which had been lo- 
cated in a horizontal position by an ordinary carpenter's level 
at the low water mark of the dam. As it proved, however, the 
hemlock board was far from being an ideal straight-edge and 
after the mill was completed it was found that the top of the 
wheel was higher than the level of the dam. As the water per- 
sistently refused to flow uphill, the venture was a total failure 
and eventually ended in the financial ruin of the amateur en: 
gineer. 

* * ♦ 

Most mechanics have their hobbies and a very common hobby 
among them is to devise a self-oiling loose pulley. There have 
been hundreds of different designs for them and it would doubt- 
less be interesting to many if a few readers who have made suc- 
cessful loose pulleys were to send us descriptions of them for 
publication. 



SHOP KINKS. 

A DBPABTMBNT OF P&AOTIOAL IDBA8 FOB THB SHOP. 

Oontributions of Idnks. devices and methods of dolnff work ure 

solicited for this column. Write on one side of the 

paper only and send sketches when necessary. 

A BIG FOB CUTTIMa LONO BACKS ON THB MHJ^ING 
MACHINE, 

Our contributor "G" sends a sketch and description of a rig 
that was recently used in his shop for cutting ratchet teeth in 
some long steel strips. The strips being of such length that it 
was necessary for them to project by the column of the machine, 
the rig shown in Fig. i was made for the job. The part D is 
of circular section and has a slot cut out as shown for the train 
of four brass gears E E E E, which transmit the motion from 
the main spindle to the supplementary spindle on which the cut- 
ter H is mounted. The bracket C, which is bolted to the table, 




FIG. I 

has a babbitted hole through the upper part for the passage of 
D. The part D fits freely in the babbitted hole, which is nec- 
essary for the movement of the table when feeding across the 
strip I. With this simple rig the teeth were cut without trou- 
ble by alternately cutting as many as the transverse movement 
would allow and then shifting the strip across the table a dis- 
tance equal to its transverse movement. 

Anotlier scheme 
that may be of in- 
terest was that 
used in the repair 
of a cast iron gear 
several inches in 
diameter which 
had a number of 
teeth stripped off. 
The repair being 
a rush job, it was 
decided that it 
would be quicker 
to fix it in the fol- 
lowing manner. 
The gear was 
mounted on a man- 
drel and turned off 
to about one-hall 

an inch below the roots of the teeth. A ring bearing gear teeth 
was cast of brass and bored out to a perfect fit on the old gjear 
which had been turned down. The brass gear ring B, Fig. 2, 
was pressed on A and then holes C C, etc., were drilled one-half 
in each part, which were tapped out. Screws were put in and 
cut off flush with the face of the gear which thus prevented the 
ring from working off. Although made in a hurry, the repaired 
gear is running yet and doing good work. 
A SCRATCH GAUGE WITH MICBOMBTBB ADJUSTMENT. 

The simple form of scratch gauge having a fine adjustment 
is given to us by "J- E. S.," of Harrisburg. Pa., who claims it as 
his own design. From the sketch, Fig 3, and the description, 
we think that it may be a good design and one worthy of atten- 
tion. The bar A is graduated from the end bearing the mark- 
ing point F, which is rather peculiarly constructed, being a piece 
of square steel about 3-32 of an inch thick and sharpened from 
one side chisel fashion. The slot in which it is held is nulled 
across the end, a hole having been drilled and tapped previous- 
ly for the screw C, which being of larger diameter than th« 
width of the slot, has enough thread to hold the marking point 
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•ecurely. The graduation starts Crom the bottom of the clot 
so that when the tuArking point ii* ground correctly, no altow- 
ittcc need be made as the distance twttwcrn it and the first grad- 
uation will be lero. Tin- sleeve B is threuded lor ihe pari K and 
has two slot* Aawed in for about 1 inch, thus forming the tongue 
C in which the set screw D is threaded. To use the tool, the 
»leeve B with the knurled part E i« shoved up to the approximate 
position and then the screw D is turned slightly to secure B to 
A. Tlie effect of the screw is to hft the tongue D with its 
threaded end into the threads of E and to thus produce some 




no. 3. 

friction but not enough to prevent Its turning for the final ad- 
jusimrnt which if. eflFecicd by turning E until its outer edge 
\u*t coincide* with the graduation desired, A final turn of the 
»«t-»cfew locks the two parts together when the tool is ready 
for use. The thread on B may be cut i»5 to the inch and with M 
radtaJ lines on the right face of K together with a longitudinal 
line on A, adjustments may he increased or ilimitiished by five- 
hundredth* of an inch or thousandths may b«" rttimated. 
OBiaSL POR CHIPPIMO 8TBEL. 
A New York machini.st says that a cape or round no6c chisel 
ffronnd as shown in FiF. 4 forms a useful tool for removing 
tough hard steel aa it wilt not break and has nut much tendency 
to gouge in or to jump out. Hr found it useful on steel shafts 
which were to have a number tif feathers «nnk to a dcfth of 
5-ifi inches, the feathers lieing about 4 iiuhr* long and 1 inch 
wide. The kcyways for the feathers were laid out and then four 
1-inch holes were drilled with a llat end drill to the rerjuircd 
depth. An attempt was made to cut out the metal between the 
holes drilled but the steel was nearly as hard and lotiph as the 
chtsels. which made the chipping very difVicult and discouraging. 




riu. 4. 

Afl«T a number of chfsels had been spoiled, the scheme of grind- 
ing one as shown in the sketch was tried and found to work 
very successfully Of course it could only l>e U'.ed as a stock- 
rtmnver and not for finishing the key- ways, hut a« the prin- 
cipal breakages occurred when taking nut the thick jfart of the 
intervening walls, this tool saved the finishing chisels. 

He says that the same lomi of chisel has proved of value in 
removing a heavy setlion of wrought iron when necessary to 
Auri»ct off by hand a portion of a rough forging. On the tat- 
ter work cross cuts are driven to a unifonn de|»th of about 'i 
an. ; apart, which Iravcs the surface in excellent condition 

for u; with the flat chisel 

♦ » • 

WB WERB MISTAKEN. 
Our attention has l>ecn called to an erroneous answer in the 
Anpist issue of Maciu.vkhv to Question 105. How and Wliy 
Drpartntcnt. by Mr. Porter Stafford, of Erie. Pa. The answer as 
Ittven states tliat the crank of a bicycle should be constructed «o 
fhat the pedal having the right-hand thread wiuld screw into the 
Irh crank, and the one having the left-hand thread would go into 
the right crank. The reason for the answer was liased on an ex- 
amination of a bicycle which in the light of furdier investiga- 
tion appears to have been wrongly constructed, and on the super- 
ficial tbeorr that the backward tctidency of the pedal would tend 
to continually tighten ihr pedal pins in the cranks when threaded 
as prescribe*! Tl)e jiractice of the best makers, however, is ex- 
actly to the opposite, the right pedal having a right-hand thread 
and vic«-v<r»a. It is under these conditions only that the pedal 



pins lend to tighten iit the cf«nks svhen under the influence of the 
ruler. The reason for this apparently contradictory action is 
the slight cpiclyclic movement that takes place between the 
threads of the pedal pin and those of the crank, being caused by 
what is known as the "wabbling action." The cpicyclic move- 
ment may be easily demonstrated by taking a bolt liaving a 
loosely threaded nut, which is secured in a vise. Now give the 
end of the bolt a rotating action without actually turning it, .tnd 
if the bolt be loosely grasped by the fingers, it will turn slowly 
in a direction opposite to the motion of the hand. So if the bolt 
has a right-hand thread and the motion 
given be in the direction of the hands of 
a watch, the resultant motion wilt slowly 
unscrew it from the nut. 

In the bicycle crank, the same action 

takes place even II the thread be a close 

fit, for the action of the rider's fi>nt tends 

In give the pedal pin a wabbling action 

which, though very minute, still by reason 

of the epicyclic movement tends to turn it 

foiwHrd oa regurd« the crank and the 

whrle machine. If then, the left crank 

and pedal pin have left-hand threads, ihc pin will always tend tu 

tighten in the crank, ami consequently the right crank with its 

pin should have right hand threads. 

9 9 9 

NICKEL STEEL TUBES. 

In connection with the article in this nunit>cr upon the Beth- 
Icthem Steel Co.. who make a sjtcculty of heavy forgings of 
nickel steel, a paper r«ad before the Institution of Naval Archi- 
tects by A. F. Yarrow will prove o| value. The paper rrponed 
experiments made to determine the relative durability of boiler 
tubes of mild »teel and nickel steel, the mild sicel tube* beinjj 
such as have hitherto generally hern used in water tube boilers 
and the nickel steel tubes containing from jo to ^5 pvr cent, of 
nickel The paper is summarixed m "The Engineering Maga- 
xine." from which we (|Uote. 

The causes of the deterioration of boiler tubes are given a» (l) 
action of aciiis in the water, due to the presence of grease, (a> 
oxidation on the outside by the tction of the furnace gases, arfd 
(J) deterioration on the inside by the action of superheated 
steam. 

Mr. Yarrow endeavored to repeat as ncirly as {lossible the 
conditions which exist in actual practice, and by exposing both 
kinds of tubes to the same influence, to determine the relative 
resisting power of each. 

The corrosion test was nude by suspending weighed pieces 
of each kind of tubing in dilute hydrochloric acid for periods 
varying from 21 to itt} hours, the extent of the corrosion l>emg 
determined by the loss of weight in each case. This test showed 
a remarkable a<lvuntage in favor of the nickel steel, the loss 
by corrosion of the mild steel lube being ibVt times what il was 
in the nickelslcel tube. Mr. Yarrow remarks that it may be 
contended that the relative corrosion of the Iwo specimens when 
using dilute hydrochloric acid does not correspond with what 
il would he with such acids as are present in boilers under work* 
ing conditions, but sjys, that it is not unreasonable to suppose 
that il may serve as a guide. 

The second test was intended to show the action of gases 
and fire upcm the extenor of the tubes In this experiment two 
tubes were placed in a small brick furnace arranged so that they 
would be heated under identically the same conditions. The 
extent of the corrosion by tlie action of the heal and gases was 
determined by the loM tn vcighl after repeated heating and 
coolinr, the scale being rrwifwred between each healing, and the 
tulics sreighed to a- H? rate of loss, .^fter five such 

heatings, coolings, an : ^\ the nickel sleet lulie was found 

to h:ve lost about /7 |ter cent of its weight, and the mild steel 
tube 76 per cent., tltus showing thai the nicke' •>-'' fttstej 6nr 
corrosion J.Q limes better than the mild steel 

The test with superheated steam was aU<> m m.. : <.f tlio 
nickel Sleet, tubes of this material lasting j i-j t. m » a: .unj 
as when of mild steel. 

« • • 

Most emery-wheel cnmpanie* adviac ftmning their wharts at 
about 5.SOO (cat a minute. 
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FLY-WHEEL DESIGNING. 



PBACTIOAIi SUOGBSTIONS FOB THE DB8IGNBB, WITH AN 
BXPLANATIOM OF THB NBOB8SABY CALOUIjATIONS. 

C. H. Benjamin. 
In writing on this subject I shall begrin at the beginning and 
not assume that the reader knows all about fly-wheels. Any 
reader who finds he is going over old ground may just stop and 
rest until the procession catches up with him. The object of all 
fly-wheels is to equalize the energy exerted and the work done 
and thereby prevent great changes of speed. 

By energy exerted I mean the energy or power at the begin- 
ning of the machine, as at the cylinder of the engine or the 
driving belt of the shear press. By work done I mean the work 
at the end of the machine, as the belt wheel of the engine or the 
jaws of the press. If at any time the energy given to the machine 
is greater than the work which it is doing, then will the machine 
go faster and faster. So if at any time the energy exerted is less 
than the work being done, the machine will continue to lose 
speed. 

In a shear press or punch the energy of the driving belt re- 
mains practically constant, but the work done by the jaws varies 
from practically nothing at return stroke to the full power of the 
machine when cutting. In an engine, on the other hand, the 
work done by the belt wheel may be constant, or nearly so. while 
the energy exerted by the steam on the piston varies throughout 
each stroke. Furthermore, in any engine using a connecting rod 
and crank, the energy exerted on the crank pin, tending to turn 
the shaft, varies from nothing at the end of the stroke to its 
greatest value near mid-stroke. A steam engine without a fly- 
wheel would be useless and could not make one revolution. 

Now in what way can a fly-wheel help to overcome this dif- 
ficulty? If such a wheel of large diameter and with a heavy rim 
were mounted on ball bearings to reduce the friction, it would 
even then be found difficult to set it in motion or increase its 
speed suddenly, on account of its inertia. To give to it any par- 
ticular increase of speed would require a certain amount of work 
or energy put into it. Having once acquired speed it would be 
capable of doing the same amount of work on any opposing 
body by virtue of this stored energ^y. 

So the fly-wheel of the engine or press, as long as the energy 
exerted is greater than the work being done, will turn faster, the 
inertia of its rim absorbing excess of energy. On the other 
hand, if the energy becomes less than the work, the wheel turns 
slower and slower, giving up its stored energy to supply the de- 
ficiency. The heavier the rim, and the greater its velocity, the 
less the change of speed for a given storage of energy. 

In the steam engine these changes of speed occur twice in 
every revolution, the wheel moving most slowly near one-quarter 
stroke and most rapidly near three-quarters stroke, the exact 
times being dependent on the point of cut-off and the connecting- 
rod ratio. The use of the fly-wheel is often confused with that 
of the governor. The fly-wheel can only average the speed 
during one revolution and prevent violent changes in that time. 
It has no control over the number of revolutions per minute. 

On the other hand, no ordinary governor works quickly enough 
to regulate the speed in one revolution. 

The governor prevents any permanent change in speed by 
adapting the amount of steam admitted to the amount of work 
to be done. A governor will prevent an engine from running 
away; a fly-wheel cannot. 

Weight of Bim. 
In order to determine the weight of rim of a fly-wheel, it is 
necessary to know the probable excess and deficiency of energy 
in each stroke and the per cent, of variation in speed that can 
be tolerated. The earlier the cut-off of the engine the greater 
the variation in energy and the larger the fly-wheel that will be 
required. The weight of the reciprocating parts and the length 
of the connecting-rod also affect the variation. 

In a subsequent article I will show how this may be deter- 
mined graphically for any engine. At present it will suffice to 
assume it. The following table from Rankine's Steam Engine 
shows about what may be expected. 

TABLE I. CONDENSING ENGINES. 

Fraction of stroke at which 

steam is cut off. i^ i i i I 1 

Per cent of energy 163 .173 .178 .184 .189 .191 



NON-CONDENSING ENGINES. 

Steam cut off at 1 j 

Per cent of energy .'.'.'*.* .160 .it 



.209 .23a 

To obtain the excess of energy from this table it is only neces- 
sary to find the average work in foot-pounds done by the engine 
in one revolution and multiply this by the decimal given in the 
table. We will call this excess of energy E. 

The allowable variation in speed depends upon the use to 
which the engine may be put. In modern engines an allowance 
of from I to 2 per cent, is usual. 

The limits of this article prevent me from developing at length 
the common formula for weight of rim. Since an explanation 
of this formula may be found in nearly any work on the steam 
engine it is hardly necessary to reproduce it here. 

I will give a convenient form and illustrate its use by an ex- 
ample: 

Let W be weight of rim in pounds. 

Let D be mean diameter of rim in feet. 

Let N be number of revolutions per minute. 
I 

Let — be allowable variation in speed (from 1-50 to i-ioo). 
n 

Let E be excess and deficiency of energy in foot pounds. 
Let c be factor from table. 
Let HP be indicated horse-power. 
Then if the indicated horse-power is given: 
3875S7500 X en X H P. 

W= (1) 

D« N» 

If the work in foot pounds is given, then: 

"745 " E 

W = (2) 

D«N* 

E is calculated as before explained. From these formulas it 
will be seen that increasing the diameter or the speed of a wheel 
diminishes the necessary weight of rim very rapidly. 

To make clear the use of these formulas, we will work two 
examples, such as might arise in practice. 

Ex. I. A non-condensing engine of 150 indicated horse-power 
makes 200 revolutions per minute, with a variation of 2 per cent 

The average cut-off is at one-quarter stroke and the fly-wheel 
is to have a mean diameter of 6 feet. Required the necessaiy 
weight of rim in pounds. 

From the table we find c = .209. and from the data given we 

evidently have: 

I 
HP. = 150; N = 200; — = 1-50 or n = 50; D = 6. Sub- 
n 
stituting these values in equation (I) we have: 
387S87500 X .209 X 50X 150 

W = 

36 X 5oo X 200 X 200 
or W = 2110 pounds nearly. 
Ex. 2. A condensing engine, 24X42 inches, cuts off at one- 
third stroke and has a mean effective pressure of 50 pounds per 
square inch. The fly-wheel is to be 18 feet in mean diameter and 
make 75 revolutions per minute with a variation of I per cent 
Required weight of rim. 

The work done on the piston in one revolution is, therefore: 
pressure on the piston multiplied by the distance traveled or 
twice the stroke in feet The area of the piston in this case is 
452.4 sq. ins., and twice the stroke is 7 feet. 
The work done on the piston in one revolution is, therefore: 
452-4X50X7 = 158.340 foot pounds. 
From the table c = .163. and therefore: 
E = 158,340 X -163 = 25,810 foot pounds. 
From the data given we have: n'= 100; D := 18; N = 75. 
Substituting these values in equation (2) : 
11745 X 100 X 25810 

W = = 16640 pounds nearly 

18 X 18 X 75 X 75 

Dimensions of Bim. 
In the above formulas D, the mean diameter of rim, is really 
twice the co-called radius of gyration and would be found by 
squaring outer and inner diameters, adding them together, di- 
viding by two and extracting the square root. In symbols this 

would read: 

'bf + DJ 



D^V- 



October, 1899. 



MACHINERY. 



59 



Di + D, 



It is usually accurate enough to take D = 

a 
arithmetical mean 

To illustrate we will assume D, =8, D, s 9, then: 



or the 



/64 -t- «i 

D = V = «• 



5U 



But the mean of 8 and 9 is 8.5, which it accurate enough in 
practice. 

Tlic number of cubic feel in the rim may be found by dividing 
the weight in pounds by 450 for cast iron or 480 for sleel. 
For instance, the rim in Ex. I would contnin: 
V^ = 4.69 cu. ft of ca<i iron. 
and the one in Ex. 2 would contain: ^ JJi" = 36 y 8 cu ft. 

The aren of cross section of rim may be found approximately 
by dividing the cubic contents by the circumference correspond- 
ing to the mean in d'ameter D. This area in Ex. 1 would be: 
46Q 

= .3487 sq. ft. = 35.83 sq. ios. 



6X3 M«6 
^uA la Example 3: 

36.98 



= .6S4 sq. ft. s 04*3 sq. in:'. 



18 X 3.1416 

The shape of the cTo«-section is determined by the use to be 
made ol the wheel If it is a belt wheel the width of rim is de- 
termined by the width ol belt, and the section is usually some- 
thing like A, below. I( th« wheel U to be simply a fly-wheel, it 




A 



i» better to adopt a stronger form of section and one r.isicf to 
fasten at the joints. A common form in such cases is like B 
In very large wheels it is better to make the rim and arm 
hollow, as it is easier to cast .ind easier to put together. To il- 
lustrate the above principles, wc will assume tliat the wheel in 
Ex. I is to carry a double leather belt sufficiently wide to trans- 
mit the desired horse-power. As this is not a paper on belting. 
f win only say that under the given conditions a belt 18 inches 
wide would be sufHcienL 

We may then assume that the rim should be a little wider than 
this. Of say 19 inches. 

The thickness will then be: 

3583 
t = = t.i^Ji inches nearly. 

On the other hand, if we assume the wheel in F.x. 2 to be used 

y as a fly-wheel, wc can take any proportions which may 

l>c convenient. If a width of eight inches is chosen, the depth 

wUl be: 4 

•U 2 

— ~~ « xiK inches nearly. 
8 
and the wheel will be about 19 feet in outside diameter. 
If it is decided to make the rim hollow and a thickness of two 



Fio-2 



«r. 
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r inches is adopted, the proportions would be about as in Fig. t. 
Joints In lUma. * 

Wheels less than 8 feet in diameter are usually cast solid. 
Wheels from 8 to t6 feet in diameter may be cast in halves to 
bciliute transportation, Wheels larger than t6 feet are usually 
cast in several pieces, the hub being a separate piece. Each arm 
may hare a segment of the rim cast with it. but in the larger 
siies of wheels the segments of the rim are bolted to the arms 
tt wdl at to each other. 



The bolts must be kept as snug to the rim and as far from the 
lower edge of flange as possible. 

Until quite recently it has bren customary to join the segments 
of the rims of belt pulleys by internal fltinges and bolts, the 
joint coming midway between the arms. Theory and experi- 
ment both show this to be a very unsafe arrangement.* the 
strength of the joint being only from one-fifth to one-third that 
of the solid rim. When the wheel is running at a high speed, 
the pressure of the centrifugal force bends the joint out at>d 
opens it as shown in Fig. j. thus throwing a great additional 
stress upon both bolts and flanges. If a joint like the above Is 



\ 
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adopted, it should be strengthened by wrought iron or steel ten* 
sion rods, running from the flanges to the hub. and preventing 
the rim from bending at the weak point (See Fig. 4.) Mr. 
James Stanwood has suggested placing such a joint at a point 
one-quarter way from the arm, where the bending is practically 
nothing. 

Most engine builders of late have put the joints in the rim 
directly over the arm. In any case, the bolts should be located 
as close to the rim as practicable. 

Fig. 5 shows a joint in a belt wheel rim as made by a well- 
known firm of engine builders. Tfiis is a wheel 34 feet in 
diameter, with a 64 inch face intended for two beltft. The tlangca 
arc well braced by the mtemal nbs and the bolts which hold the 
arms also assist to strengthening the rim joint 
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If a rim of this kind is very wide ibc cmtilfugal force temU 
to stretch the outer edges of the rim and to rrack the cross 
flanges near the arms. In such cases it were better to use two 
sets of arms or two separate wheels. 

A much safer and better rim. where it can be used, is the oar* 
row and deep form. The tendency of bending between the arms 
due to centrifugal force is then resisted by the great depth ol 
metal. 

The links or bolts which form the joint can br placed nearer 
the center of the rim. where the bending will not affect them. 

Two conunun form* of joints a'e shown in Figs. 6 and 7. 

The links or prisoner*, as the; are sometimes called, arc let 
in on the two op(K>stlr sides ol the ritn and iKcasionally on the 
inside face at well. They are utually put in hot and allowed to 
shrink into place, drawing the joint firmly together. 

Experiroenu made at the Case School have shown thai ■ joinl 
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of this kind may have a strength two-thirds that of the solid 
rim. 

If the section of the rim is slightly increased where the link 
is inserted, the strength will be greater. (See Fig. 7.) 

In a paper read before the American Society of Mechanical 
Engineers,* Mr. John Fritz has called particular attention to the 
advantages of the hollow rim and arms in fly-wheel construction. 
Fig. 8 is a sketch of a joint in such a wheel. The coring of the 
rim insures a sounder casting and also makes it possible to get 
a stronger joint, by thickening the metal at that point. The 
links are made of different lengths so that the heads will not all 
come at the same point. 




c^::] Q 



Fig.6 
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Fig.8 



Size of Arms. 

It is not possible to give any definite rule for determining the 
breadth and thickness of lly-wheel arms, there are so many dis- 
turbing factors. The thickness of the metal should be as uniform 
as possible, and where the arm joins the rim, if cast on, the 
change of thickness should be gradual, to avoid cooling strains. 

Increasing the number of arms will strengthen the rim by 
diminishing the bending between the arms. 

Under ordinary circumstances the stresses on the arm of a 
fly-wheel are slight, but when started or stopped suddenly, as in 
rolling-mill work, it is hard to calculate how large they may be. 

tExperiments made on ordinary belt pulleys have shown that 
the bending due to belt tension is not evenly distributed among 
the arms, but is about twice as great on the arm which happens 
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to be next the tight side of the belt at any instant. This dif- 
ference is probably less in fly-wheels, on account of their stiffcr 
rims, but even here I .should prefer to design the arms for about 
twice the average moment. 



Fig.9 



• Transactions A. S. M. E., Vol. XX. 
t American Machinist, Sept. 22, 1898. 



Bxamples. 
Ex. 3. It is required to design an internal flange joint for 1 
fly-wheel rim 3 inches thick and 18 inches wide, the wheel being 
10 feet in diameter and built in two halves. 

A simple design in such a case is to part the wheel on a 
diameter which shall pass near two of the arms, as in Fig. 9. 
The distance from the joint to the center of the arm should not 
be more than one-quarter the space between the arms. 

The flanges should be of approximately the same thickness as 

the rim. We will use steel bolts having a tensile strength of 

75,000 pounds per square inch. If the metal in the rim has a 

tensile strength of 18.000 pounds per square inch the total tensile 

strength of the rim is 3 X 18 X 18,000 = 

972.000 pounds. 

It will be found difflcult to make the 
strength of joint more than one-third this, 
f^'O-^ or 324.000 pounds. 

324000 

■— 4.325 sq. ins. of bolt area required. 

75000 

Six I '4 inch bolts will have a combined 
area at the root of thread; 60X -89 := 5.34 
square inches. 

With bolts even as large as this, the flange 
will probably break before the bolts. The 
joints would appear as in Fig. 10. 

The bolts must be kept as snug to the rim 
and as far from the lower edge of flange ai 
possible. 

Ex. 4. Let it be required to design a link 
joint for the rim of the wheel in Ex. 2, sup- 
posing the rim to be solid. 8 inches wide and 
11.75 inches deep. 
Assuming the tensile strength of the cast iron as 18.000 pounds 
per square inch, the total strength of rim is: 
8 X 11-75 X 18,000 = 1,692,000 pounds. 
If the tensile strength of the steel used for links is taken as 
75,000 pounds per square inch, and we try to make the joint two- 
thirds as strong as the rim, we shall need: 

2 1692000 
- X = 15 sq. ins. of steel. 

3 75000 

If we adopt the form of joint shown in Fig. 7 and use two 
links, the area of cross-section of each link will be 7.5 sqture 
inches, or 2.5 X 3 inches. Fig. 1 1 shows the proportions of such 
a joint. As the heads of the links will remove 2 X 2.5 X S. or 
25 square inches of metal from the cross-section of the rim, it 
will be necessary to add this amount by increasing the depth at 
the joint to about 15 inches. 

* ♦ * 
In referring to the radiation from steam pipes in an article in 

a recent number of "The Engineering Magazine," R. S. 
Hale states that he believes too large pipes are used in a great 
majority of steam plants. While this opinion may appear hereti- 
cal, it does not seem unreasonable with Mr. Hale's explanation 
added. He says, "the steam pipes close to the engine must be 
large, otherwise the pressure will fall during admission to th« 
cylinder; but if a large steam pipe or steam reservoir be provided 
close to the engine, of suflicicnt size to keep up the prssure dur- 
ing the admission period, then (for an engine cutting off at one- 
quarter stroke) the steam jiipc from the boiler to this reservoir 
need be of only one-quarter of the area or one-half the diameter 
usually used. The writer h:is often seen a 12-inch main with 
6-inch offset pipes, leading to the engines, and wondered 
whether a 6-inch main with 12-inch offsets to the engines would 
not pive a higher initial pressure on the indicator card." 

* * * 

An item in "Electricity" says that of late all sorts of impos- 
sible names have been suggested for a self-propelled vehicle in 
lieu of the word "automobile." A recent writer to a daily paper 
urges, apparently without any special reason, that the name "to- 
mole" be adopted. The next thing will be that some one with a 
vivid imagination will suggest that an electrica ly propelled ve- 
hicle be called a "taniale" and a mineril spirit motor-driven 
carriage a "hot tanialc," which latter designation — especially the 
first part of it — woiild seem very appropriate and almost as 
sensible as the name suggested by the correspondent referred to. 
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A SYSTEM OF PATTERN KEEPING. 

«. H. Hail. 

The advantaRC of having a complete record and a convenient 
arrangement o( pallrrns is unquestionable, but the extent to 
which this recording and arranging may be carried mu«t depend 
upon the circum!itaiicr« governing tlic particular case. In Iho 
large work* a pattern keeper and inspector is employed and the 
recording is Aystematized to ;i very fine point. In the smaller 
»hop», however, when the amount cjf work is not sufficient to 
warrant a regular keeper, the paUe^n^ arc usually picked DUt by 
a draftsman or superintendent and sent into the foundry, and 
when the work is completed are returned to the most convcn* 
lent thelf by one of the moulders. 

The next lime this pattern is wanted, lucky is the draftsman 
if he finds it at all, and more so if some of the core boxes have 
not been mis(>lnrcd or lost. 
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rAITFRX SlIKKl. 

The system of pattern keeping here described is applicable 
to such thopt as this where the handling of the patterns may 
fall tn anyone of several per«(>n5, the idea l>«ing to have the 
record so placed as to be convenient for any one to refer to, 
•nd the place for each pattern »o marked a* to offer no excn»c 
anyone to minplace tt. 

The record is the first part of the problem to be dealt with, 
and while some alterations may be necessary (or different clashes 
of work, we will consider the can* nf a shop manufacturing sev- 
eral sires nf lathes, »hapers. ifrill presses, etc. 

First, a letter i» selected to represent each of the different 
KmjU. The first letter of the tool name is preferable unless two 
tnols have the same initial letter when another letter may be 
chosen for one rtf them. Thus L would represent lathes: S. 
shapers; D. drill presses, etc. 

Prefixed to this is the number indicating the size by which the 
machine, to which the pattern belongs is known, as to L for 
a putteni belonging to a lathe of 10 inch swing; 24 S for one 
belonging to a i4-inch stroke shaper. This combination of num- 
ber and letter formi what '\s known as the pattern mark. Under 
this mark the patterns are arranged in serial, so far as possible. 
giving the same number to similar parts; that is, lathe bifds 

»,Kild be. '"I" '»^' *»^' headatock*. '«^- 'l^' ^"i" etc. 
Ill 444 

Thi*. however, is applicable only to the principal parts, as it 
teldom happen.s that the different sizes are composed of exactly 
the »anie parts. The record is now made out as shown in the 
above sample, which i» a copy of a pattern sheet for a ao-inch 
Uthe 

These sheets should be printed in blank on bond or parch 
ment paper from which prints can be made, and should lie of 
the same sire as a standard drawing sheet, so as to faeililare 
filing. The ones in use by the writer arc 9 inch by la Inch, 
which is the sire of a standard one-eighth size drawing. This 
reconl is made out and kept in the drawing room and when the 
wing of a piece is made, it is entered on the record by name, 
mmiber. material, and number per machine. The number a«- 
•igned to the pattern is put on the drawing and, by the pat- 
lem maker, is st mped on the finished pattern When the pat- 
tern is completed, it »hould be examined by the draftsman and 
the. record completed by filling in the number of loose piece*. 
t, atock, cores, and any remarks which he may think 



ncccessary. The column containing the weights of the castings 
will be found very u%eful in estimating or to use for reference In 
taking inventory of stock. The record on bond pajter may be 
used by the office and drawing room in ordering castings, but 
it should never lie allowed to go into the shop For .shop use 
blue print.s .-ire made and mounted on small boards ;.s shown 
in Fig. I. Tliese arc a little larger than the sheet and are pro- 
vided at the top witli a drilled hole by which they may be hung 
up. The name of the machine indexed is painted in black on 
a white strip at the top of the board, or a strip of paper bearing 
the name of the machine tnay V>e pasted on the board. The 
blue prints are stuck on these boards just below the title and 
the boards are hung upon the shelves where their respective 
patterns are placed. When only one or two additions arc ntade 
to the original pattern list the changes cin be made on the blue 
prints with yellow crayon: but blue prints are cheap and a« 
soon as a number of changes arc made, the 
old print should be removed and a new one 
put on. 

But little can be said regarding the shelves 
nn which the patterns are kept, as the space 
devoted to pattern storage is so varied, but 
when new shelves arc erected, the arrange- 
ment shown m Fig. 2 will be found very con- 
venient Each machine is given a separate 
tier of. shelves and the pattern* are arrangcit 
as shown in the figure; tlic heavier ones oc- 
cupying the floor space The smaller ones are 
placed on the lower and more convenient 
shelves, while the higher and less available 
space furni»hc» a desirable place for keeping 
master patterns and patterns of jigs, fixture*, 
etc., which, although scldcim used, are loo 
raluable to l»e lost or misplaced. If the num- 
ber of such patterns is very great they also 
should be indexes! in a manner similar to the regular patteni». 
The index b<iard is hung in a conspicuous place as shown in 
the figure, and when a pattern i» desired its place can immed- 
iately be found by these boards. The index shows just what 
kind of a pattern one is to look for, the number of core boxes 
and loose pieces and the number of stock cores to order. 

The weight of the casting shows whether the pattern is large 
or small $0 that one knows at once whether to look on the floor 
or on the shelves for the pattern desired. 



1 aO Laxmc ! 




^" Gi 


K3 


'SS^ - - • • 


. • - • *-• 


jnsr T ' • - 


- . , . 












. . . • •«. 






^— .... 












• . «... 




^•1. . • • * 


• • • ■ 


J • * • •. 


• « . •■ M« 


_^. . • • . 


. • * . 



































y^A 



ym^ 






\ff^r^M^^/H 



Sm00 f=^ m irt» € 






no. I. ^i>. a. 

In returning the pattern, the index should again be consulted 
to make sure that all the looae piece* and core boxea are returned 
with the pattern. 

The foregoing show* jtut bow one set of pattern* is being 
kept in a very satisfactory manner and by slight alterations that 
the different elaxae* of work may require, it will be found a very 
convenient method of keeping any kind of pattern* with but 

little trouble or attention. 

• • • 

Where are the lafgett machine tool* located in ihi* eoontry? 
What are their dimensions and by whom were they made? Thr*r 
are questions that sobsenbers somilime* asJc as. and that all 
mechanics would like to have answered. We win gladly welcome 
any information that reader* are able to give ua regarding tools 
of anosual proportion*. 
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LIFE AND METHODS IN A GERMAN SHOP. 
Robert Grimshaw. 

At the principal repair-shops of the Royal Saxon Govern- 
ment Railways at Chemnitz, Saxony, there are at present em- 
ployed over 1,500 men. One of the first things which strikes 
the visitor on entering the establishment is the restaurant. It 
may be laid down as a broad general principle that no German is 
going to be more than one-quarter mile from a restaurant, nor 
more than one-eighth mile from a Bier-Stube. The restaurant 
is a governmental affair, with plain tables and benches for 600 
men at once, and has at one end large heating tables with sand- 
baths, on which the workmen who come from too great a dis- 
tance to permit of going home for dinner (the shops are at the 
edge of town) can heat their coffee, etc., free of charge. Those 
who do not bring their eatables and drinkables with them can 
buy them of the government at a fixed published rate; sau- 
sages, sandwiches, etc., as well as coffee and beer, being obtain- 
able. 

For the accommodation of those workmen who live at too 
great a distance from the shops to permit of walking, the gov- 
ernment runs special workmen's trains (on which the workmen 
ride free) at suitable times to bring them to the shops and take 
them away without making them too late or too early. 

In the lower half of each window of the restaurant hall (which 
is also the pay-room) there is fitted a large board with several 
hundred numbered hooks, from which the workmen as they go 
through, take off, or on which they hang up their brass time- 
checks; the board being turned so as to face outwards at com- 
ing time and in the room at going time. 

Accident and life insurance are compulsory. In each shop- 
building there is an "emergency closet," in charge of the em- 
ployee at the nearest machine, and this contains all necessary 
bandages, plasters, ointments, and simple implements for treat- 
ing cuts, burns, scalds, and bruises, and for removing bits of 
steel from the eye, as well as cholera-drops and a few other 
remedies likely to prove useful. 

The heating devices are steam pipes under the work-benches 
which line the walls. The system of overhead steam-pipes which 
we find in some American shops, especially where there is a great 
number of vertical belts to establish a circulation of the heated 
air, is unknown in this country, and elicited very uncompli- 
mentary remarks as to its practicability. 

In paying off, each man receives his cash at the end of the 
week, in a tin "capsule," like a blacking-box, bearing his 
number: and this is enclosed in an envelope bearing or con- 
taining a detached statement of the amount paid, and the time or 
jobs for which it is paid. The workman verifies the amount and 
the details, and if there is any error or discrepancy, or he has any 
reason to be dissatisfied, he makes his complaint at once. On 
going out, he deposits his metal capsule (which, of course, has 
the same number as his time-check) in a general receptacle, from 
which it is taken to be used at the next pay-day. 

These shops make their own leaf springs (.spiral springs under 
cars are nearly unknown here). The spring-heating ovens are 
side-fired; the heating chamber being double-ended, and the 
firing chamber also, each having counterbalanced doors at each 
end. The flames pass over the springs, which lie on a flat iron 
hearth-plate, and then having thus traversed the oven crosswise, 
pass back again crosswise directly under the spring-hearth; next 
passing crosswise again in the first direction, at the bottom of the 
oven, and out to the flues which lead to the stack. There are 
square holes at each end of the ovens, closed with cast-iron 
plates, to permit of cleaning out these flues. 

All tires are fastened on to the centers with dove-tail rings, 
having an opening into which is driven a key. This method of 
fastening has the disadvantage that at times the tires slip around 
a bit on the centers. It must be remembered that cast-iron cen- 
ters for either locomotive or car wheels are here unknown; and 
many of the oflicials make me repeat my statement that "guss- 
eisen" (cast-iron) can be trusted and is the rule with us, for this 
purpose. They think that I get the name wrong for "fluss- 
«isen" (ingot-iron). 

There is a great deal more anvil forging done here than with 
us; for instance, the buffer-guides are forged up as three- armed 
or four-armed spiders having a central hole, and then upset so as 
to make ^ripod-like guides, which are bolted to the buffer -beam 



and through which the stems of the buffers (two for each car) 
pass. Then there are the chains and hooks by which the cars 
are coupled, and numerous other parts which are either totally 
lacking on our cars, or are made with us of gray iron or mal- 
leable; or if of wrought-iron are drop-forged or hydraulic- 
squeezed. 

I found that the shops were now making the ij4 inch cru- 
cible-steel anti-friction balls for turn-tables, by hand forging, at 
a cost of 00 pfennings (less than 15 cents), all finished smooth, 
as against 3 marks (about 71 cents), which they used to cost 
when turned up in the lathe. 

On every engine tire there is a "limit line" turned: — a score 
which indicates the minimum thickness permissible. This seems 
to me in some respects better than a mileage limit Tires are 
run to a certain thickness under fast express passenger trains 
and then degraded to "personcn-zug," or ordinary passenger 
service, before being put into the freight traffic (These "per- 
sonen zuge" are usually called by the traveling public "bummel- 
zuge," or bummer trains; and the fare is always less on them 
than by the fast trains; or rather all tickets are good for the com- 
mon trains, and if you travel by express train you must buy an 
"erganzungs billet," or "zuschlag billet" at about one-eighth 
extra.) 

Here copper fire-boxes are used exclusively, and the stay-bolts 
are of copper, i inch thick in the cylindrical part, and lyi inch 
over the threads; being screwed in and then riveted over. Each 
bolt is drilled centrally nearly half way through from each end. 
On some other roads the drill-hole is nearly through from the 
inner end, and on some nearly through from the outer. 

* * * 

ENGINE BFPICIBNCY. 

To arrive at an idea as to the limits between which improve- 
ment in the present steam engine may be expected, let us take the 
case of an engine, such as that of a locomotive, working non-con- 
densing and using, say, 3.5 pounds of coal per hp-hour. In the 
case of a locomotive, 50 per cent would probably be a high effi- 
ciency for the boiler, thus allowing but if^ pounds of coal to be 
utilized in making steam. Assuming that the combustible mat- 
ter in a pound of coal will give rise to 13,000 heat units, we will 
have 22,750 heat units from the given consumption of coal per 
hp-hour. Assuming a boiler pressure of 150 pounds and a back 
pressure of 4 pounds, the temperature range of working is 141 
degrees; the absolute temperature of steam at 150 pounds pres- 
sure is 829 degrees, and since the ratio between these figures 
gives the heat available for transformation into work, in this case 
17 per cent, of the heat units supplied to the steam or 3,867 heat 
units, are thus available. As a hp-hour contains 2,545 heat units, 
this gives with the above data for the given steam engine, con- 
sidering it as a machine for turning heat into work within the 
limits set by the second law of thermodynamics, an efficiency of 
65 per cent. Owing to the nature of heat losses, it cannot be ex- 
pected that this efficiency may be very largely increased. Of 
course, by using higher pressures and the condenser, a greater 
economy may be obtained with the same type of steam engine, 
but little greater efficiency, as 70 per cent, is about the upper 
limit for the most improved modern types of engines. Yet 70 
or even 65 per cent scarcely justifies the opinion very widely held 
as to the inefficiency of the steam engine, and certainly bars 
claims for double or triple increase of efficiency, which claims 
do not seem impossible when the figures for thermal efficiency 
are considered as those upon which improvement is to be made. 
— Electric.\l World. 

* * * 

It is said that to the province of Quebec belongs the credit 
of having built the first steamship that crossed the Atlantic 
from either side. The steamship was called the "Royal Will- 
iam," commanded by Captain McDougall, and sailed from 
Quebec on the 5th of August, 1833, arriving at Gravesend on 
September 11, having steamed the whole distance. This seems 
at first sight to contradict the wel-known claims to priority 
made for the "Savannah" as the first steamship to cross the At- 
lantic. The "Savannah," however, on her memorable voyage 
from Savannah to Liverpool (May 26, 1819, to June 20. 1819) 
used her engines during 18 days and progressed under s&il the 
remainder of the time, the paddlcwhecls being hoisted on board 
when not in use. 
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WHO INVENTED STEAM NAVIGATION ? 



PO88IBLT THE HONOR BKLON08 TO A 8PA.NIABD OF 
BtXTaSNTH 0»rrORY. INSTBAD OP FULTON AN IN- 
TBBB8TINO PRESENTATION OF THE BVIDBNCB. 

Ove of the most interesting and scholarly bonks ever written 
is that by Thomas Ewbank upon hydraulics and mechanics. The 
first edition appeared in 1841 and it has since run throuRh at 
least fifteen edition* We presume the book is now out of print, 
bat copies are to be found in many of the large libraries. 

The book is largely historical and treats exhaustively npon 
various branches of the development of mechanics. In di»- 
cn»«ing stram navigation it states that in 1543 a naval officer is 
Mic^to have propelled a ship of two hundred tons by steam in 
ihc harbor of Barcelona. No account of the machinery exists 
except that there was a large copper boiler and that there were 
paddle-wheels at the sides of the vessel. Like all old inventors 
litis officer refused to explain his mechanism. The following 
account of the affair is said by Ewbank to be a copy of the of- 
tScial records contained in the Spanish Rnyal Archives: 
Ft^m the OtRci&l Records. 

"Blatco dc Garay. a captain in the navy, proposed in 1543. to 
the Emi>eror and King, Charles the Fifth, a machine to propel 
large boats and ships, even in calm weather, without oars or sails. 
In tpite of the impediments and opposition which this project 
met with, the emperor ordered a trial to be made of it in the 
port of Barcelona, which, in fact, took place on the iTth of the 
month of June, of the said year 1543. Garay would not explain 
the particulars of his discovery; it was evident, however, during 
the experiment, that it consisted in a large copper of boiling 
iraler, and in moving wheels attached to either side of the ship. 
The experiment was tried on a ship of aoo tons called the 
Trinity, which came from Colibre to discharge a cargo of com 
at Barcelona, of which Peter de Scarza was captain. By order 
of Charles V., Don TIenry de Toledo, the governor. Don Pedro 
<ie Cordova, the treasurer Ravago, and the vice-chancelior, and 
tntendant of Catatonia, witnessed the experiment. In the report 
to the emperor and to the prince, this ingenious invention was 
S«neral1y approved, particularly on account of the promptness 
and facility with which the ship was made to ko about. The 
tmsarer Ravago, an enemy to the project, said that the vessel 
CDnld be propelled two leagues in three hours — that the machine 
mu complicated and expensive, and that there would be an ex- 
posure to dangrr in case the boiler should burst. The other 
eomnutsioiiers affirmed that the vessel tacked v.-i:h the same 
rapidity as a galley ttunoeuvred in the ordinary way, and went 
at least a league an hour. Ai soon as the experiment was made 
Garay took the whole machine with which he had furnished the 
vetAel, leaving only the wooden part in the arsenal at Barcelona, 
and keeping alt the rest for himself. In spite of Ravage's op- 
position, the invention was approved, and if the expedition in 
which Charles the Fifth was then engaged had not prevented, 
he would no doubt have encouraged it. Nevertheless, the em- 
peror promoted the inventor one grade, made him a present of 
two hundred thou-iand maravcdis, and ordered the expense to be 
paid out of ibe treasury, and granted him besides many other 
favor*. 

"Thi* account is derived from the documents and original 
regtalcn kept in the Royal .\rchives of Simuncat. among the 
commercial papers of Catalonia, and from those of the military 
and naval departments for the said year, 1543. 

"Simuncas. August 27, 18^5. "Tuomas Gokzalu." 

Oommenta on tha At>OT«. 

Ewbank says that so long as the authenticity of this document 
be admitted it is difficult to perceive how other than Blasco de 
Garay can be accredited with the invention of steam navigation. 
It may appear singular that this specimen of mechanical tn- 
gtnoity should have matured in Spain, but at that time this coun- 
try was probably the most promising scene for the display of 
■tons. Every one knows that half a century before 
vould find a patron nowhere else. 

Objections have been raised to the claim for Garay and we 
ffive thrm as Ewbank presents them, together with his discussion 
regarding them. They make interesting reading and we leave 
the reader to judge as to their value. 

"Tlie objections are: tst. Because the document was not 
ID 154.1 ; 2d. It does not sufftciently prove that steam waa 



the motive agent; 3d, If Captain Garay really did employ a steam 
engine, it was according to all appearance the reacting eoliple 
of Hero, and therefore nothing new. 

"To us there does not appear much force in these rea»on». It. 
Arago observes: 'Manuscript documrnis cannot have any value 
with the public because, generally, it has no means whatever of 
verifying the date assigned to them.' To a limited extent this 
may be admitted. Respecting private manuscript it may be true; 
but surely official and national records like those referred to by 
the Spanish secretary should be excepted. So far from rejecting 
such sources of information respecting the arts of former times, 
wr should have supposed they were unexceptionable. 

"But it is said, although a boiler is mentioned, that is not suf- 
ficient proof that steam was the impelling agent, since there are 
various machines In which fire is used under a boiler, without 
that fluid having anything to do with the operations. Well, but 
tlie account states that which realty appears conclusive on this 
point, via., that this vessel contained "boiling water," and that 
Ravago, the treasurer, opposed the scheme on tha ground that 
there would be an exposure to danger 'in case the boiler should 
burst.' As this danger could not arise from the liquid contents 
merely, but from the accumulation of steam (the irresistible force 
of which was. as has been observed, well known from tlie em- 
ployment of the eollpilcs). it is obvious enough that this flttid 
performed an essential part in the operation — in other words, 
w.as the source of tlie motive power. Had it not been necessary, 
Garay would never have furnished in it such a plausible pretext 
for opposition to his project. It has also been said that if Garay 
used steam at all, his engine was probably the whirling eolipile. 
There are, however, strong objections to such an opiniott That 
engine, acting on the same principle of recoil as Hero's eolipile, 
might have been made to propel a vessel of aoo ions is admitted; 
but for modem experiments with small engines of this descrip- 
tion, we know: first, that in order to produce the reported re- 
sult, the elasticity of the steam employed must have been cquiva. 
lent to a pressure of several atmospheres; and second, that the 
enormous consumption of the fluid when used in one of these 
engines tnust have required either a number of boilers or one 
of extraordinary dimensions. Had Garay employed several 
boilers, the principal difficulty would be removed, as he might 
then have made them sufficiently strong to resist the pressure of 
the confined vapor; he, however, used but one, and every person 
who ha* witnessed the operation of reacting engines will admit 
that a single boiler could hardly have been made to furnish the 
Qiuntiiy of steam required at the requisite degree of tension. 

"As the nature of this Spanish engine is not mentioned, every 
person is left to form his own opinion of it We see no dif- 
ficulty in admitting that he employed the elastic force of steam to 
push a piston to and fro— or that be formed a vacuum under one 
by condensing the vapor. Such applications of steam were as 
likely to occur to a person deeply engaged in devising modes of 
employing it. in the sixteenth as well as in the seventeenth cen- 
tury, notwittistartding the objection so often reiterated that the 
aru were not sufficiently matured for the fabrication of a me- 
Ullic cyhnJer and piston, and apparatus for transmitting the 
movements of a piston to revolving mechanism. The casting 
and boring of pieces of ordnance show that the constraction of 
a steam cylinder was not beyond the arts of the sixteenth cen- 
tury, or even of the two preceding ones; while the water worka. 
consisting of forcing pump* worked by wheels, and al»o num- 
erous other machines put in motion by cranks (and the irregu- 
larity of their movement* being also regulated by lly-wheeU), 
•how that engineers at that time undersi.nod the means of con« 
verting rotary into rectilinear motions, and rcctiltncar into ro- 
tary ones. 

"It need not excite stirprisc that Garay adopted paddle wheel* 
as propeller*, since they were well ksowo before his time, being 
of very ancient date. Roman galleys were occasionally moved 
by them, and Ihcy had probably never been wholly laid aaid* ifl 
Europe since the fall of the empire." 

• • • 

Only a few year* ago, for electrical resistance, riecHidsaa 
used German silver wire, or some other form of metal r tlri l tmr t. 
Mow, where a high reaistance is required, a grapMl* f w i rt a nc* 
rod is used. A small rod of only a fraction of an inch in diameter 
aad a tew inches long has a reklstance of thonsAnda of feet of 
copper wire or German silver wire. 
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HOW AND WHY. 



A OBPABTM2NT INTliNDBD TO CONTAIN OOBBSCT AN- 

8WSB8 TO PBACnOAIj QUBSTIONS OF 

OENBBAIi INTEBBBT. 

Olve sU detftlla and name and address. The latter are for our 

own convenience and -will not be published. 

6. — .Siib"*criber desires to build a small engine of about one-half 
horse-power and desires a detailed sketch and description which 
will enable him to go ahead without any trouble. 

A. — We recommend a book which has been recently published 
by the D. Van Nostrand Company called '"Small Engines and 
Boilers," written by E. P. Watson, which will give him much 
valuable information together with hints and best methods for 
making the parts. 

7- — W. C. A. desires to know: i, A method for casehardening. 
2. A method for annealing cast-steel. 3, A welding compound 
for tool and crucible steel. 

A. — The best casehardening process is quite expensive and also 
requires considerable time for its action. The articles are packed 
in an iron box with bone dust, animal charcoal or leather scraps 
and subjected to a high temperature for abolit twenty-four hours, 
the box being sealed so that the atmosphere is excluded. 

The receptacle is then opened and the articles, wliile red hot, 
are plunged into a bath of salt water, which hardens the outside 
to a <lcpth of nearly one-sixtecntli of an inch. The presence of 
the materials nn-ntinnfr]. together with the high temperature, 
changes the iron or low carbon steel to high carT)on steel to a 
depth that depends (within limits) on the length of the time em- 
ployed. This process is extensively used by some of the best 
bicycle builders for hardening the cups and cones, as low carbon 
steel can be used and the resulting product has a harder surface 
than would be permissible with those made of tool steel, together 
with a soft center which is not as likely to fracture. A cheaper 
and less efifectivc process that is much used, however, consists 
of the use of cyanide of potassium, which is rubbed over the 
piece after being heated in an ordinary forge to a high red tem- 
perature. After the article has been well coated with the cya- 
nide, it is reheated and then plunged in cold water. The case- 
hardening resulting by this process is very superficial and does 
not compare with the first process in results. More effective results 
may be obtained by the use of cyanide of potassium by dipping 
the articles into a bath of the chemical, which is kept melted, and 
leaving the piece for a few moments until the .surface is thor- 
oughly saturated. After being reheated, the article is dipped until 
cold. Precaution must be taken when using the cyanide, as the 
fumes are very poisonous. 2. While there are numerous schemes 
used for annealing tool steel, probably the best method is the 
simplest, which simply consists in heating the steel to a full 
red and then burying it in ashes or air .slacked lime, so that it 
will cool very slowly. The heating should be done uniformly 
and as quickly as possible, without subjecting any part to an ex- 
cessive temperature. To anneal the self-hardening steels, it is 
necessary to heat them in a muffle and allow them to cool without 
being exposed to the air. 3. There are many welding compounds 
on the market which give excellent results, but none of them 
will work miracles. The higher the percentage of carbon the 
greater the difficulty in welding, so the best grades of tool steel 
are practically unweldable. A good fiux that is generally avail- 
able, is clean dry' sand, and it will usually give results equal to 
any of the so-called welding compounds. 



8. — W. H. B. desires to know if the following calculation is 
correct for the gear of a lathe to cut the fractional thread 354 to 
the inch, the conditions being the same as those given in W. H. 
Van Dervoort's article in the September issue with the exception 
that the lead screw has six threads per inch. 

Teeth in stud gear i 6 6 3X2 

Teeth in screw gear 2 13 26 13 X 2 
20 and 20 tooth gears for one pair and 30 and 130 teeth for the 
other pair. 

6 24 
A. — The expression is incorrect, since the fraction — = — in- 
6 3X 13 

stead of — as given by W. H. B. We then have 
13 

Teeth in stud gear i 24 24 2X12 

= - X — = — or 

Teeth in screw gear 2 13 26 2x13 



With this proportion, 20 ^tid 20 tooth gears as one pair and 4S 
and 52 as the other pair, will enable the 3^4 thread to be cut. 

9 — B wants to know the composition of a metal that will 
melt at 240 degrees temperature. He wishes to put a fusible plug 
on the steam side of his boiler, and as we understand it, not over 
the fire but in the steam space. 

.\. In Kent's pocket-book the following is given for a compo- 
sition that will melt at 240 degrees: Lead i, tin 4, bismuth 5. 
We should advise against placing dependence in a plug of this 

character, 

* ♦ ♦ 

FRESH FROM THE PRESS. 

S.M.\i.L Engines .^nd Boilers, by Egbert P. Watson, a 
manual of instruction for the building of small engines. Over 
one hundred pages, with thirty full page working drawings. 
Published by the D. Van Nostrand Company, New York. 
Price. $1.25. 

Many persons have at some period had a desire to build 
"something." and a prime mover usually proves to be the most 
attractive subject. For an amateur to attempt the construction 
of a small engine without any drawings or patterns is to invite 
disappointment and failure, but if the job is begun in a logical 
manner, there is no reason why a person with tools and a little 
mechanical ingenuity cannot construct an engine which will not 
only run but do work. The book imder consideration begins 
with some excellent advice and gives many hints that will be 
found of value to the amateur, but no one should get the idea 
that they will be enabled by it to build an engine from old j«nk 
and without tools, for the author has set a standard of constmc- 
tion that only can be attained by the u.se of a good lathe and the 
necessary attachments. 

While some of the designs given can scarcely be commended, 
we believe that they have been used in the conistruction of work- 
ing models, and therefore the dimensions will be found reliable. 

A new and handsomely illustrated magazine called "Feilden's 
Magazine" has appeared at T^ondon, Eng., which is intended to 
cover, in a comprehensive way, the various branches of indus- 
trial progress. The magazine is interesting and occupies about 
the same field as Cassier's Magazine in this country. Our com- 
ments with reference to it would be more favorable were it not 
for the fact that the publisher is evidently over sangruine of the 
future success of his magazine, or at least is apparently well satis- 
fied with his present eflforts. which we take to be a bad state of 
mind for a publisher to be in. There are several editorials con- 
taining passages like the following: "We can say with confi- 
dence that never before in the history of the trade press has such 
a storm of congratulatory and etilogistic comment been show- 
ered upon a new industrial publication." "It is something to be 
grateful for. that even in 'effete' England such a publication as 
this was wanted. We present the first is.sue with the confideiice 
that we have produced a magazine fully up to our expectations." 

ABVEBTISma LITEBATUBB. 

THE STANDARD SIZES FOR CATALOGS ARE 9 X 13, 6x9 AND ^z6 INCBn. 
THE 6x9 IS RECOMU ENDED, AS THIS SIZE IS MOST UKBLT 
TO BE PRESERVED. 

The Cleveland Twist Drill Co., Cleveland. O., have sent ua « 
complimentary copy of the Mechanics Pocket Memoranda, the 
excellent pocket-book issued by the International Correspoiid- 
encc Schools, Scranton, Pa. This book makes a very attractive 
and valuable advertising souvenir that will be appreciated bythe 
many friends of the Cleveland Company who are foituntte 
enough to receive a copy of the book. 

A large and handsomely gotten up catalogue is that issued bjr 
the U. Baird Machinery Co., Pittsburg, Pa. It contains 332 
large pages printed on heavy paper, and the illustrations are 
much finer than those usually shown in catalogues. The line of 
tools includes a great variety of lathes, planers and other stand- 
ard machine tools, hoists, air motors, electric motors, air com- 
pressors and many other tools and appliances. 

C. H. Besly & Co., Chicago, III., dealers and importers of 
machinery, have issued a catalogue of 300 pages, which is very 
complete, containing as it does illustrations, descriptions and 
price-lists of about everything required about the shop, in the 
way of small tools, appliances and materials. The matter is 
very much condensed, with small illustrations, so that many more 
articles are listed than would usually be found in a catalogue of 
twice this number of pages. It is a handy book to have for ref- 
erence. 

Watson, Stillman Co., New York City, have issued a catalogue 
of hydraulic jacks and tools in which are shown a few of the 
hundreds of hydraulic tools made by them. Their system of 
cataloguing tools consists of issuing sheets on each of which are 
shown one or two tools of a similar nature. This catalogue con- 
tains about fifty of these sheets bound into pamphlet form. At 
the back there is an index of the other illustrated sheets, from 
which descriptions of any of their tools can be ordered. 

We have received from the B. F. Sturtevant Co., Jamaica 
Plain, Boston, Mass., Bulletins H and I, describing, respectively, 
their momogram motors, as attached to fans and their eight-pole 
motors and generators. 
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THE SHOPS OF THE BETHLEHEM STEEL COMPANY. 



ILLUSTRATIONS AND DESCRIPTIONS OF SOME OP THE NOTABLE TOOLS USED FOR MACHINING 

THE FORQINQ8 MADE AT THESE WORKS. 



Of no le»» interest than the production oi steel forgingi at 
the plant of the Rcthlehcm Steel Company, as described in the 
latt number o( the paper, is the machining of such lorgtngs in 
the extennive «hop> of ihcfc works. 

On tliis page i» ihown a general view of machine shop No. 2, 
where the hulk of the work i« machining forging^ {or guns ami 
such K^neral lorKingt as large shafts and other engine and 
machine pan«. Complete guns and gun carriages arc manufac- 
tured hrre. ranirini; in sizv from the li-inch "peace ni.ikcr" lo 



i '.% 



tooU of phenomenal uxcs. The shop methods, tools and ma- 
chinery to be seen here present many attraction* to the man of 
the machine shop: but stitl more unusual, and for that reason 
of still greater intcreu to the average mechanic, is the 
machining of the forgings for armor-plate, which is done in 
machine shop "So. $•" This building, although smaller than the 
other i^ne. !» 775 ieet long and liO feet wide in the ttuin por- 
tion. The equipment is entirely of mas»ive machinery, of a kind 
(hat i» «eldi>in seen, most of it having been cither imti<»rted from 



%i^-*ii 



74^\y 



/•If, t. Miiim mai fitHt ikt'p i>/ lAf IttlhUktm Sittt Cfmfitmy. it ii tJJS J<'* A-V. iij Jftt, ttx imik/t xr*)if itnd %t f*-t4^iy tkt , -t 

.'/ hnilJinf in fxittftut, Thf cfHlrni ifkim ii strt'tJ ty liz trATfting .ratui ramgimg /r^m 7/ t*ni W fjl /•••»* tafkuttr, itmJ tkt t. ■ • ur 

.im*$. ihre art Ltattd ih* Uvh aH,i apfliaMtei u - r maikinitf tkt /vrgimg* /^r tht ktmty gwUftngimif tk*fU mmd »*k<r 

rlt, tu u^tt ^ /ft lurHittgtrttt iffker hurt 4'/ u>*rk 0/ !/'■ >if< thrtroiltr. 



the 4-inch rapid-fire gun which did such terrible cxectition at 
intiago. Work of thi» character, together with the general 
[ihinc work that a Urge firm inevitably has to da. is sufficient 
to rc4|uire a chop huilding over a (juarter of a mile long and 
otrr 117 feet wide, probably the larget! shop building in the 
trurtd. and the exact dimensions of which are given in the cap- 
ii t the illustration In tht« shop has t>een done such 

1 . V a« (111- machining of the forgings and ca»tings for 

|Jf • I • i . I owned by thifi company, the most powerful 

haniiiitr •\tr n. Ir, and tKc top and bottom hcadi of the 
hydraulic presH shown on page js of the last number, weighing 
IJ5 and IJO tons respectively, besides other heavy presses and 



the Crrtisot works of France, or nmA* by the Bethlehem Swrl 
ComiMny themselves. The writer was Uiown 1 ne plate lor the 
front of unr of the turret* of th« Alabama that measured JoV^ x 
II Vi feet and was 14 inches tJtick^ This is ooe of the largeM 
plates ever made, and indicates the capacity of lh« plant Isctter 
tlian any de»cription that could be gisen, 
Tb* UaIb Bbop. 
The main mnrbine shop, which i» <^hown in 'be illutiration, is 
of steel CO \ I* butli with une • n and two 

wings, onr The central <pan 1 wide, and 

short lengths ci( shafting arr suppt.nrd by the colunms nn each 
tide and ire dnvcn ty six \i and i4 by t^ compound engine*. 




Fig. ;. h'pw Iff 6o-inih shillers. In machining forginl^s siuk as lumneiltng-rods >tud cranks, in cutting out ttit pincs ami igiliinng up the iHJx 
«f forgings, the siotter is a necessary Aw/. There are five of I hem in the row shoum and on the other side of the shop tire six more of jb-inch stroke. 
All of these are kept busy anJ make a remarkable citllection of machines. 




ranged at intervals down the shop. There arc three lines of 
track running through the shop, one o( standar^ gauge, for 
freight cars and two of narrow gauge for shop cars. The main 
part of the shop is served by six travelling cranes of from 25 to 
75 tons capacity, four of which are electric and the other two 
are pneumatic, but are to be converted into electric cranes. 

Those who have seen the forgings furnished by the Bethle- 
hem Steel Company to firms in different parts of the country 
know that they arc received "rough turned," or with the bulk 
of the surplus slock removed, leaving the piece so that it at least 
rcscn:hlis the shape that it will have when finished, which is 
not alwnys the case with forgingv, in the rough state. All of this 
roughing is done in this shop, and it would be an eye-opener 
to most mechanics who have attempted to work high carbon 
steeJ. and especially gun steel, to see with what ease and speed 
the mechanics here succeed in peeling off the chips. It is our 
impression that the speeds used are fully 50 per cent, higher than 
we have seen elsewhere on similar work, and it is due, no 
doubt, to three causes. First, the machine tools are heavy 
enough to stand up to the work; second, a long series of experi- 
ments has been conducted to determine what brands of tool 
slcel are exactly adapted to the requirements; and third, soda 
water is ti'^n^! froi-lv. ihf t'>o!' being Hooded with it. An extens- 




Fig. q. Element, Milts i^ Co.douhU drill press. There are fiveofthest 
ni<Khin<s that arc fafnilitf nf drilling or boring in any dirrftiou in iwy 
tUiMf. /'he fai'lf iiho has a feed so that (h<r mitrliiuc riiii he usi-d for 
milling. T-i>i> of the machtHes have a capacity 0/ ly x jo ffet, one a 
eapittity of 14X fj feet iind two of i^.\ 14 feet. The dimensions enn t>t 
best appreciated by comparing with the maehinist stamiing at one side. 

ive -soda water system is now being installed, with a view to 
having this lubricant easily accessible at any point of the shop. 
Cement flooring is being put down, draining toward the center 
of each machine, fri-m which points the soda water is conducted 
to crnlral tanks. It is also arranged so that any overflow will 
run toward the center of tlie shop, where it will drain to the 
L'-nks. Pipe lines are being put in, with suitable connections to 
ih'' different machines, and the supply is kept up by pumps 
whii.-h draw from tlic central tanks. This system is the most 
ci'mplcte and elaborate of its kind that we have heard of, and it 
cculd be adopted on a smaller scale by many shops with profit. 
It wculd increase the speeds and feeds enough to pay a goo'l 
interest on the investment, if, indeed, the first cost were not 
wiped out within a short time. 

Besides roughing out forgings for other companies to finish, 
thi> cf mpany finishes hundreds of forgings that arc too large 
or cciiiplicated for other shops to handle efficiently. Since opcn- 
hcarth ftuid-compressed steel has been available for engineering 



work, the demaiid fur it has grown steadily, and engine builders 
and others ptacc orders for shafts, connecting-rods and other 
part5 to Je forged ami made here complete, ready for shipment 
to the point where the plant is to be erected. The extent to 
which this is done is one of the decidedly modern innovations 
of engineering, and shows to what an extent specialization is 
bein;; carried. Shafts ranging from those for ocean liners to 
those for torpedo-boats and yachts are made, and as great a 
variety of other pieces. Some of these smaller quadruple throw 
crank shafts with cranks, crank pins, eccentrics and shafts forged 
in one piece, and with pins and shaft^ hollow, are as handsome 
pieces of machine work as one could wish to see. One of these, 
for example, was of steel of fo.ooo pounds clastic limit, 5 inches 
outside diameter and zVj inches inside diameter. 

In turning these shafts the method is adopted of facing the 
Ranges, with the shafts turning in regular bearings set up on 
the lathe ways, so that they rotate undtr normal conditions and 
the facing will come true with ihe axis of the shaft, .\side from 
the other advantages of hollow shafts and crank pins, this feature 
is of advantage in turning the pins of such shafts, since a bar 
can be run through one of the hollow pins. and. by suitable 
centering blocks at the ends, the shaft supported very nicely on 
the bar, which is then placed between centers. 

Boring Long Holes. 

I'crhaps as interesting work as any that is done in the shop 
is boring out the centers of the solid ingots, from which shaft- 
ing, gun-hoops and other hollow forgings are made; and also 
the boring of shafting and other lowg pieces. One of the ma- 
chines for boring, or more properly, for drilling ingots, is 
shown in Fig. 4. The boring head is of a very simple character, 
consisting of a two-bladed cutter inserted in the end of the bar — 
in reality, nothing m«jre nor less than a modification of the old- 
fashioned flat drill. The edges of the drill are grooved to break 
up the chips, and back of the cutter, teeth are inserted in the bar 
to bore out the hole started by a drill to a larger size. To drill 
a 5- or 6-inch hole through a steel ingot several feet long, at the 
same time boring out the hole to a still larger sire as the drill 
progresses, and to have these operations going on at the two 
ends of an ingot simultaneously, requires a degree of rigidity 
that is seldom found, and a power and evenness of feed that 
can be obtained only by hydraulic pressure. The degree of feed 
is regulated by varying the hydraulic pressure through the 
medium of a by-pass. 

There are in all nine large boring machines in the shop for 
boring long holes in pieces ranging from 54 inches in diameter 
down to smaller sizes. There arc also three small Prai: and 
Whitney machines for boring holes through small shafts, spin- 
dles, molds lor printers' rollers, etc. These twelve machines are 
m addition to five gun lathes, for 12-. 10-. 8- and 5-inch guns, 
which arc fitted for both boring and drilling. It is claimed that 
a hole 60 feet long, such as might be required in a marine engine 
shaft, can be bored and finished tnie within small limits, the 
holes being drilled thirty feet from each end and meeting with 
no appreciable* shoulder after the finishing cut has been taken. 
This may seem incredible, but it must be remembered that the 
material operated upon is of uniform texture throughout and 
that a "hog bit" is used, which experience has demonstrated 
kvill do remarkable work if there arc no blow-holes or irregu- 
larities of the material to throw it out of its course. 

Larere Tools. 

The pit planers in use here, one of which is shown in Fig. 6, 
possess fcaiurcs that make them valuable tools for extremely 
heavy work, where the mass is so great that it would preclude 
having the work itself move and the tool stationary. The planer 
in the main shop has a capacity of to by 14 feet through the 
uprights and will plane .10 feet long. The pit itself is 12 feet 
inches by 44 feet and 14 feet deep. The planer was built at these 
ivorks to machine the parts of the large hammer referred to and 
the large forging and bending presses described in the last num- 
ber. .At present it is used for any of the larger work, such as 
planing the frames of the carriages for coast-defense guns. 

While speaking of large planers it will be of interest to state 
Ihat they arc now building for the armor-plate shop a so-called 
'"cross-cut" planer that will take at one lime plates having an 
aggregate surface of 20 by JO feet. The foundation for this 
machine is 40 by 56 feet. 



A 



70 



MACHINERY 



November. 1899. 



As a matter of record, we will state that the longest lathe in 
the «hop will take 80 feet between centers, the longest boring 
machine will bore a hole 60 feet long, and the largest lathe and 
drill are described sufficiently in connection with the illustra- 
tions 2 and 9. 

In the Armor- plate Shop. 

When an armor-plate has been finally treated, its face is so 
hard that it is impossible to drill or otherwise machine it by 
any ordinary means. Such work must be done before this final 
treatment takes place, and so these plates are first brought to 
approximately the right size, and if any openings, such as port- 
holes, are required, these are drilled out previous to the harden- 
ing. After hardening, the backs of the plates are slill soft enough 
to be worked, and the edges at the back can be milled down to 
the exact dimensions to within a few inches of the outer face, 
and then this remaining face must be ground off. The grinding 
machine, therefore, plays an important part in the manufacture 
of armiir-plalc, and is even more necessary here than in ordinary 
shop practice, where it is now generally termed a necessity. 
There are five grinding machines in the armor-plate shop of 
special design for this work. 

The most striking tools in the armor-plate shop arc the rotary 
saws, of which there are four, that trim the edges of the plates. 
These machines w«rc imported from the Crcusot works, France, 
and will saw a plate 24 inches thick and zz feet long. The body 
of the saw is 84 inches in diameter and has 76 inserted cutters, 
wliich alternate wide and narrow to more readily break up the 
chips and prevent binding. Each saw is driven by a worm-wheel 
90 inches in diameter. 

The combined rotary planer and saw illustrated in Fig, 5 is a 
more powerful tool than the others, and was designed and built 
by the Bethlehem Steel Company. It has afforded a good oppor- 
tunity to compare the merits of the rotary planer and the saw, 
and the capacity of the planer has been proven to be such that 
It will take off metal six inches deep from the edge of a plate t6 
inches thick quicker than the saw will take off a strip of the 
same width and thickness. This is a remarkable machine and it 
is engaged steadily upon remarkable work. 

Besides the grinding machines and the saws, there are in this 
shop two pit-planers like th.-il illustrated in Fig. 6. the universal 
milling and drilling machine of Fig. 8, and three drills like those 
in Fig. 9. These illustrations give a clear idea nf the character 
of the operations to be done upon armor-plate and of the char- 
acter of the tools required. 

The plates have to be planed, finished on their edges and any 
openings have to be drilled out. They are also drilled and tapped 
at the back for the standing bolts that fasten them to the frame- 
work of the ship. .All plates arc erected side by side in the shop 
in their relatively correct positions, just as any machine work 
would be. and to handle such massive weights requires ampk- 
crane capacity. .A. new use for armor-plates has recently been 
found in the construction of safe-deposit vaults. One was re- 
cently built here with a door having ground joints, and it was 
calculated that the kind of maleri-il that has been found effica- 
cious in resisting an enemy's shots would be, at least, trouble- 
some to an evil-minded person who was trying to get on the 
inside of the vault without the combination. This construction 
is vastly superior to composite-built vaults. 

• * * 
HARDENING SOLUTION. 

Of all the various receipts for hardening compounds. I have 
never really known of but one that was of any practical value. 

A solution of chloride of sodium in wat<?r will make the water 
a much better conductor of heat and will therefore cool the piece 
olT quicker. The result is that you get the steel much harder 
and at a lower heat than with clear water. There is also a slight 
chemical action which causes the scale to drop off, and the 
piece comes out of the bath considerably cleaner. 

The chloride of sodium should be in a cloth bag, hung near 
the top of the tub, and the water will gradually take up a con- 
siderable quantity of it, 

p. S.— The above is written for the benefit of those who arc 
not satisfied unless they have something very mysterious and 
scientific. To those who are satisfied with the plain old com- 
mon-sense rules. 1 would say that chloride of sodium is nothing 
more nor less than common salt. — "The Professor" in "Sparks 
from the Crescent .\nvil." 
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AN EXPLANATION OF THE PB1N0IPLK8 OF THE SYSTEM 
USED BY MARCONI IN EEPORTINQ THE RECENT 
RACES FOR THE AMERICA'S CUP. 
Wm. Baxter, Jr. 
Wireless telegraphy is looked upon by the popular mind as 
the greatest of all electrical mysteries, and, further, it is believed 
to be an achievement realized only within the past few months. 
.As a matter of fact, the action is not in the least mysterious, 
and can be readily understood by any one when explained ifv 
simple language; and it is not an entirely new development. 
There are three ways known, at present, in which wireless teleg- 
raphy may be accomplished, but in this explanation we will con- 
fine ourselves to the system used by Marconi, which is the on« 
that has been brought to the highest state of perfection, and, 
in fact, the only one that can be said to be commercially suc- 
cessful. Wireless telegraphy has been experimented with for 
many years, but it was not until about fifteen years ago that 
any practical results were obtained. In 1884 messages were sent 
through Hnderground wires, were read upon telephonic circuits 
located eighty feet above them, and in the following year speech 
by telephone was carried on over a distance of about one mile 
and a quarter. In 1892 messages were transmitted over a dis- 
tance of more than three miles. Marconi's experiments began 
in 1896, and up to the present time he has succeeded in trans- 
mitting messages to a distance of about 30 miles. Most of the 
apparatus used by Marconi is old and wa.<; invented by others, 
nevertheless he has obtained results far greater than any one 
else, and the difference appears to be due to the addition of a 
vertical wire, varying in length from 20 to 100 feet or more, 
according to the distance to be covered. Thus, it will be seen 
that in this case the difference between small and great results 
depends upon a very small thing — a few feet of wire — ^but this 
does not in any way detract from the credit due to the inventor 
for having obtained results far greater than any of his prede- 
cessors; in fact, the simplicity should only add to the credit he 
is entitled to. 

In order that the principles of wireless telegraphy may be un- 
derstood, it is necessary to disabuse the mind of the popular 
notion with respect to the nature of electricity, for. so long as 
this remains, a correct insight of the subject cannot be obtained. 
Electricity is generally regarded as a mysterious fluid that pos- 
sesses the power of flowing at an enormous velocity and in great 
'luantities through wires, just as water flows through pipes. 
When a man looks at a trolley car running along the street at 
a hrsh rate of speed he pictures in his mind's eye a tremendous 
amount of electric fluid flowing through the trolley wire from the 
generator in the power station to the motors under the car. He 
can hardly realize how this incomprehensible fluid can travel 
along the wire without producing any noticeable effects, but he 
sees the car and the trolley wire, and knows that the power that 
moves the former comes from the distant power house and 
cnmcs over the wire; hence, althfHigh he cannot see how the 
fluid gets through, he knows that it gets there. When he trie* 
to unravel the mysteries of wireless telegraphy by the same pro- 
cess of reasoning he becomes hopelessly entangled, for he can- 
not understand in what way the mysterious fluid can cut through 
space from the sending to the receiving station; he wonders why 
the fluid will not go in the opposite direction, or in any other 
direction just as well. The first step to take to remove all con- 
fusion is to understand that electricity is not a fluid, that it is 
not a material thing, but simply a force of nature that is made 
manifest whenever the n\inutc particles of m.itter are set in 
motion in a certain way. In other words, electricity is a force 
which is the result of a certain form of motion. 

It is difficult to understand at a first glance how a form of 
motion can account for the transferences of hundreds and even 
thousands of horse-power over long distances, but such an action 
can be readily illustrated. Suppose we have a trough ten feet 
long, and say five inches wide and of equal depth and filled 
with water. If we agitate the water at one end with a paddle we 
will produce waves that will travel to the other end. If at the 
distant end we place a float, it will rise and fall with the waves 
as they roll tn from the sending end, and if the float is con- 
nected with the plunger of a pump, it will move the latter and 
thus pump water. Here we have a simple illustration oi the 





manner in which ihc ware nifition imparted to the water by the 
p.id<1le at one end will cause a float to bob up and down at the 
other end of the trough and thus operate a pump; hence, wc 
have a transference of the power applied from the paddle at one 
erd to (he pump at the other end. and all accomplished by the 
wave motion imparted to the water. If the troufth i* made two 
or three hundred feet long and correspondinuly wide, and ihc 
water is agitated by a sufhcicntly powerful paddle, a pump of 
l»rge siie can be operated at the distant end. Now. if power cat^ 
be transferred from one end of the trough to the other by mean* 
of the wave motion imparted to the water, wliy cannot the ianic 
rvsolt be accomplished by propagating a wave motion through 
or along a wire connecting an electric generator with an elec- 
tric motqr? The modern theory of electricity says that it can, 
and this is the way in which energy is transferred in an electric 
conductor. Light, according to the modern theory, is alw> pro- 
duced by wave tni>(ion. but the waves are very short, being, in 
fad. of microscopic dimensions. 
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About thirty years ago, Prof. Dark Maxwell advanced the 
Uteory that liglit and electricity are of the same nature, and that 
the only difTercncc between them i» in the length of the wave*. 
About ten year* ago Prof, Hert» proved experimentally that 
Maxwell's theory was correct, this proof consisting in the prt. 
dnction of an apparatus, called a Hert< oscillator, which de- 
velopi electric wavcii thai radiate into space in precisely the 
aame way that light rays do. The rays of light emitted by a 
lamp can be seen by the human .eye. because the latter is to 
constructed that it is affected by light radiations, but (he eye 
cannot see the electric rays emitted from a Hertz oscillator 
limply because it i» not so constructed as to be afTccied by them 
Telegraphing ih»<iitRh ^paoe by means of powerful lights would 
not be considered anything wonderful, because the eye can see 
the tight if llicff i* no obstruction in line with it. Now, to tele 
graph through space with electricity, all we have to do i« to 
provide a Hertz oscillator to develop the electrical radiation ai 
one station, and a device capable of detecting this radiation at 
the other station. In other words, the sending instrament at one 
fCation must he so made as t«i produce an electric radiation. 
Mid the receiving instrument at the other station must be %o 
made as to see this radiation— that is. it mu«t be an electric eye 

The way in which all this is accomplished in the Marconi 
qrstem can be explained in connection with the diagrams Figs. 
I, a and 3. Fig t shows the transmitting instrument. C is an 
induction coil, the same in conslniction as ihovr used in medi- 
cal batteries to give shocks, but very much more powerful An 
induction coil, it may be well to state, is a device employed to 
oblam, by means of a current of low pressure, another one of 
very high pressure. The low-pressure current tued is of large 
qttantity and may be compared to a large stream of water mov- 
ing with a smaM velocity, while the high-pressure current is of 
very small qtwiniity. and can be compared to a very small stream 
of water flowing through a small pipe, hut with a very hikri< 
velocity. The low-pressure current is called the primary, and the 
high-pressure current is called the secondary. The coil is wound 
with two separate wires, one for the primary and one (or the 
Mcondary; the primary coil is made nf large wire— say No. 16— 
•ad has a small number of turns, generally about as many as 
vtU go in two layers. The secondary coil ii made of fine wire. 



about as thick as a hair, and coitsitts of many ihoatand tumt. 
In Fig. I the end^ of the primary are connected with the wires 
c and e, which form part of a circuit in which are located a bat- 
tery B and a telegraph key b. When the key b is depressed the 
circuit is closed and a current flow* through the primary coil 
wound on C. This primary current induces a secondary current 
in the fine wire coil, wound on C, and this current passes by 
wires a a to wire* W and G. The latter wire is connected with 
the ground and W is connected with a wire that runs vertically 
up info the air along a supporting i>ole The wires G and 
W tcnninate in two metallic ballii d d. which are placed about 
onr-hajf of an inch apart, ^^■hen the key b it depressed, the 
secondary current induced in the induction coil C pa*«es to the 
wires G and VV. and not finding an outlet through the ends of 
these, jumps across the sp.ice between the balls d d In conse- 
quence r.f this action the wire W becomes a center from which 
clcctncal radiations emanate, and as the upper end is high above 
si«rrottnd»ng objects the rays can reach to a considerable dis- 
tance in every direction. If at any point with- 
in the range of (he radiation an electric eye, 
or receiving instrument, is placed, it will see 
fh* radiation. So long as the key b is held in 
the depressed position the wire VV will emit 
rays, but the*e will disappear the in»lant the 
key is raised From thi* it will be seen that 
by depressing b at proper intervals and for 
suitable lengths of time, signals can be tram- 
mittcd titat can be readily detected at the re- 
ceiving station. 

The instrument at the receiving station is 
illuMrated diagramatically in Fig i. and the 
important part of it, that is, the electric eye, 
I* <ihown on an enlarged scale in Fig. 3. The 
wires G and W are arranged in this instru- 
ment in the same way as in the transmitter — 
that is. G is connected to the ground and W is 
nm up a high ituist. The balls d d of Fig. I 
are replaced by the tube A. As will be seen, the wire leading 
from W passes through k', which is an inductive resistance, 
thence through a battery g. a magnet B. and another inductive 
resistance k. and then taps wire G. The tube .\, as clearly shown 
>n Fig. 3. holds two wires with flanged heads. These heads are 
some distance apart and tlie space between them is filled, loosely, 
with metal filings. These filmgs when in the normal state ofTer a 
very high resistance to the passage of an electric current, but 
after a current Itas been established, (he resistance falls down to 
nearly nothing. The battery g cannot force a current through A. 
in Fig. ^. as the pressure o( the current it generates i» not sufficient 
ior the purpose, but when the electric radiation from the send- 
ing station strikes the wire W it induces therein a current of 
very high pressure and this is capable of breaking through the 
resistance of A, As soon as this high-pressure current pasfte^ 
through A the resistance drops down to practically nothing, and 
then the current from the battery g follows up. This battery 
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current pa»«es through the nugnei B and causes the latter to 
attract the lever n and thtis the circuit, in which the battery r 
is located, is closed. This circuit contains the magnets C and D; 
the first one arts to vibrate tlte lever upon the end of which it 
Uicated the knob o. and the second one actiutes the sounder 
key n'. The tube A. if not disturbed after it has been traverved 
by an electric current, will remain of low resistance, but it would 
not do to have it act in this way, for then the current of the 
battery g would continue to flow and the sounder D would keep 
up a continuous rattio If, however, the tube A ia rapped g«nt)y 
after the current has passed through it. ii returns to its natural 
state, in which, as we have said, ita resistance is very great It 
is on this account that the striker o is providnl This is operated 
by the magnet C and ts so adjusted that it strikes the tobt every 
time the current passes through it; therefore the battery g can- 
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not send a current through the circuit except while the current 
induced in the wire W by the radiation from the sending sta- 
tion, IS passing. The tube A is called a coherer, but it is also 
referred lo as an electric eye. It is made of glass and is about 
one inch and a hall long and about one-eighth of an inch inside 
diameter. 

The magnet D can be dispensed with if it is not desired to 
record the signals on paper, for the vibrator o acts as a sounder 
and the signals given by it could be easily read by a telegraph 
operator. In the Marconi system the messages arc marked down 
on paper, in dots and dashes, after the fashion of the Morse 
instruments of days gone by. but if wireless telegraphy becomes 
common it is more than probable that the sound system used in 
regular telegraphy will be adopted. 

From the foregoing explanation it will be seen that there is 
nothing mysterious about the operation of wireless telegraphy; 
it simply consists in u.sing. for a sending instrument, a device that 
is capable of emitting electrical radiations, and for the receiving 
instrument a device that is acted upon by these radiations. 

The possibilities of wireless telegraphy have been greatly ex- 
aggerated by the sensational press. It has been asserted that it 
would supersede the present methods and that before long mes- 
sages would be transmitted across the Atlantic and that many 
mher impossible things would be done. As a matter of fact, 
however, wireless telegraphy is limited to a certain sphere. A 
light located upon a prommence can be seen by any one within 
range of it, no matter on what side he may be located, and so 
with wireless telegraphy; any receiving instrument placed within 
the range 01 the transmitter can receive the signals; hence there 
could be no privacy with it, as an unlimited number of stations 
could be located so as to receive the message from a given 
transmitting point. From this it can be seen at once that if ten 
or fifteen transmitting stations were located within range of each 
other and within range of several receiving stations, there would 
be an endless coniusion, as each receiver would be acted upon 
by several transmitters at the same time. It has been proposed 
to get around this diflicuUy, in a measure, by using reflectors 
and focusing the rays in the same manner as the light rays are 
focused with search-light projectors on board ship, but, so far, 
it has been found that when reflectors are used, the distance to 
which the signals can be transmitted is reduced to about four or 
five miles, so that by this expedient privacy is obtained at the 
reduction of distance. When retlectors are used the wires VV 
and G are discarded, and the reflectors are placed back of the 
balls d d, in the transmitter, and back of the coherer A in the 
receiver. The two in.5truments are then placed at a considerable 
elevation so as to be within each other's range when located at 
the points desired. 

It has been asserted by some writers that wireless telegraphy 
can only be made to operate between points that arc in sight 
of each other, and that on that account the vertical wires W 
would have to be made of suflTicient length to compensate for 
the curvature of the earth. The experiments of Marconi, how- 
ever, prove that this conclusion is not correct, as in several 
instances he has maintained communication between points that 
were hidden from each other by intervening hills, and, in at 
least one instance, the distance between the stations was such, 
relatively to the height of the wires, that the curvature of the 
earth placed the stations out of sight of each other, and the 
electrical rays, if they passed in straight lines, must have pierced 
the surface of the earth. According to Marconi's practice, the 
wires W are made twenty feet high for a transmission to a dis- 
tance of one mile, and for greater distances the distance is in- 
creased as the square of the height of the wire, so that with a 
wire 40 feet high the distance between stations can be four 
miles, and with wires 80 feet high the distance can be 16 miles, 
while with wires 160 feet high the stations could be 64 miles 
apart. 

« * • 

It is evident that the gospel of plenty of light in machine 
shops cannot be preached too strongly when one notes the 
many shops throughout the country in which the small amount 
of light that struggles through the dirty windows is almost en- 
tirely absorbed by the grimy walls and ceilings. Plenty of light 
encourages industry, enables accuracy to be attained, and pro- 
motes the efficiency of the entire shop. 



UNIVERSAL DISC GRINDER. 

We have previously called attention in these columns to the 
advantages which disc grinders having .smooth metal di«c*. 
covered with emery cloth cemented to iheir faces, possess (or 
a great variety of work. 

Comparatively few years ago it was considered essential that 
all the finished parts of machines should be filed and rubbed 
down by hand, and while this process produced superior re- 
sults, it was the m<isi expensive work put «m the machine and at 
points where expense was entirely unnecessary. Later, bufHng 
and polishing wheels and straps came into use and greatly re- 
duced the cost of polishing, but had the objection that they would 
not produce true and even work. 

The disc grinder is designed for the rapid tuiibhing of metals, 
the intention being to produce the work with the speed of the 
ordinary grinder, but with the accuracy of hand and machmr 
work. The emery, being backed by the true and hard surface of 
the metal disc, presents an accurate surface for shaping the 
work, and, as there is no glazing or grooving of the surface, a 
with the ordinary wheel, it makes a free cutting grinder. When 
a sheet of emery is worn out it is simply stripped oflf the disc 
and a new sheet cemen:ed on. 




GORTON GRINDER 

In the accompanying illustration is shown the latest style of 
disc grinder, as made by the George Gorton Machine Company, 
Kacine Wis., which po.^sesses some new features. It is now a 
universal grinder. The table shown at the left has a graduated 
angular adjustment ihrnugh 45 degrees, and also a laieral ad- 
justment for setting the top plate close to the disc. The vertical 
adjustment is five inches, and a protractor square is provided 
which may be .secured to either the lower or right edge. The 
.sliding tabic showTi at the right is controlled by means of the 
hand lever, and all .sliding .surfaces arc self-oiling and dust-proof. 
This latter feature holds when making adjustments, as well as 
when openiting the Tables, since a study has been made of the 
problem of excluding the dust from the wearing or bearing sur- 
faces of the machiuL- under all conditinns. This table al.so hasapro- 
tnctor square. The work done upon this machine by the man- 
ufacturers is the same in quality as that found on regular ma- 
chine tooLs, the bearing surfaces being scraped lo a fit and great 
care being taken to have all important surfaces stjuare with the 
faces of the wheels and the gradations of the protractors ac- 
curate. 

* ♦ * 

I' is rather unusual for a steamship to be moved on the water 
and yet not in the water, but this feat was performed recently in 
New York harbor in the case of the steamship Richmond, of the 
Oil Dominion hnc. The vessel wa.s in a balance lloaling dry 
dock in Erie Basin, and the dock was towed a distance of about 
a half-mile to a new anchorage. The Richmond is a screw 
steamer of the following dimensions: Length. 210 feet; beam, 33 
iVel; depth. 21 feet 6 inches; gross tonnage, t.102 tons. The 
balance dock has a capacity of 3,500 tons. — Marine Engineering. 
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OHAPTBR 3.- A L.B880N IN PROJECTION. 
Tn linkerinff up an old steam pump Jones got mto so many 
different kinds of trouble that he will long remember the day. 
By some "rule-o'-lhumb" calculation he conceived that the 
crank marked A in Fig. t should be longer, so as to give more 
throw. Thic crank was not slotted, a!i is now sometimes the 
case, but was sohd, with no way to lengthen it except to make 
■ new one. Jones tossed the offending casting to his blacksmith 
with instructions to forge a new one two inches longer, "and be 
quick about it, too; no time to make a pattern and no foundry 
ocarby if we had one." The blacksmith turned out a pretty 
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rm. I. JOMES' FIRST UISTAKK. 

creditable job. but when it was fitted up it was found to be so 
long that it struck the cylinder, thereby giving less throw than at 
first The reader can see this by referring to the dotted Hnci in 
Pig. t, and Jones might have seen it had he made more marks 
■nd fewer remarks. However, he thought he could get around 
lh« difficulty by bending the crank, so, picking op a piece of 
board, he laid the forging down and marked around it, chang- 
ing his drawing as he progressed until it resembled Fig. 2. 

"There," said he. with a satisfied air. "bend this aam^ crank 
to that shape and you will have it." 

"Well, but the throw of the crank is no more than it was in 
the first place," said the machinist who was fitting up the job. 
The boss seemed to be expecting this answer; at least he was 
ready with an explanation. 

"Now. if you had watched me laying of it out you would see 
your mistake, 'cause the crank is the same length a* before 
measured on the curve. Now, alius keep yuur eyes open and 
your mouth shet; a fcllar can team lots of things that way." 

"But it's shorter between centers than it was before 'twas 
bent, Mr. Jones." 

"That don't make no difference; the moltyctites kinder follow 
around the corlycues, so that the longer the lever the more throw 
you get. Now just look at this old hand pump. Don't you 
•*pOM them fellows know how to make pump* by this time? 
Ain't that handle curved jest like what we want, and didn't they 
do it to aj to get more throw, jest as we are doing? [ tell yr. 
them folks don't throw away iron nor waste no work without 
they see tomething gained by it Now, you bend that crank 
jest as I tell you." 

Tlie curve was made according to Jones' drawing and the 
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crank put in position, but now a new difficulty arose: the crank 
struck the stuffing-box before it reached the end of its stroke, 
as shown in Fig. 4, and Jones was again called upon for advice. 

"Well, you didn't 

bend it according to my 
•ketch, that's all. Hold 
the crank so, with the 
short hub toward you 
and the top will point to 
the right and that curve 
will just clear the stuff- 
ing-box." 

"Sketch shows the 
long hub toward you, ' 
said the workman. 

"No, it don't; hold it 
so, and look at it; see?' 

"Yes, ! sec, and leave 
it to anybody if thai 
long hub ain't on the 
nigh side according to 
your dr,-ift." 

Matters were becom- 
i n g interesting: evi- 
dently the sen-ices 01 
peace commissioners 
would soon be nccrs.tary. Now, tn a country place all disputes 
are referred either to the minister or the schoolmaMcr. but it is 
(inubtlul if either would be qualified to act in the present case. 
Hiiwever, Jones happened to think of his acquaintance with the 
bridge engineer, and it was at once agreed to accept his decision, 
lie listened patiently to the evidence and smilingly declared it 
to be the old story of the red shield and the green shield, all 
depending upon how it was seen. 

"Mechanical drawings," he said, "are commonly made either 
in the first angle or the third angle of projection." 

"Didn't make mine on any angle at all; made it on a curve, 
full sue," interrupted Jones. 

"How did you go to work to do it," asked the engineer. 

"Laid the forging down on a board and marked 'round it for 
one view; then I tipped it over on edge and squinted and 
marked at it as well as I could." 

"Exactly. Mr. Jones, and your method was perfectly correct 
It was as if you bent a piece of paper and held it up behind the 
forging while you marked around tt (Fig. 5) and afterwards 
smoothed the paper out like this" (Fig. 

"Yes." cried the de- 
lighted Jones, "that'» 
jest what I did and I 
should think any numb- 
skull might understand 
It." 

"Softly. Mr. Jones; 
your method was cor- 
r e c t ; but "there are 
others;' suppose now 
tliat your paper was 
transparent and was held 
in front of the forging 
like this (Fig. 7)> and 
you saw through the 
paper just as you *ee 
through that window, 
and you traced the nut 
line on the paper at you 
taw it: then the right- 
hand view will appear 
reversed as compared 
with the one which you 
made" ^Pig. 8) 

"Probably yonr black* 
smith was used to this kind of a drawing while you had the other 
in mind. You were right in thinking that your way wat right, 
but you were wrong in think mic that the other way was wrong. 
Both methods are right and both are in common use Your way 
it known as the first angle, and the other was the titird angle of 
projection." 



^ 



6). 



I 




no. 3 



aiVt that mjmvl* cvavatir 



74 



MACHINERY. 



November, 1899. 



"Thank ye, sir," said Jones; "much obleeged." 

"Not at all, Mr. Jones; fact is, I was just thinking of- coming 

over to your shop to see if I could borrow an expanding 

reamer." 

"Expanding rimmer?" 
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"Yes, one of the kind that will fit different sizes of holes." 
"Why yes, of course; guess my wife isn't using of it now." 
With which remark Jones disappeared into the house, leaving 
his astonished visitor wondering what kind of a wife or what 



FIG. 5. THE FIRST ANGLE OF PROJECTION. 
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Fin. 7. THE THtKD AHOLE OF PROJECTION. 

sort of a reamer he had. He quickly reappeared with a stove 
rimmerl One of the kind where one size fits inside of another, 
thus providing diiTerent sizes of holes! The engineer turned 
away sadly, went home, and ordered a year's subscription of 
Machinery to be sent to the Jones Engineering Co. 

W. H. S. 



A SCHOOL OF ELECTRICITY. 

The Educational Department of the Harlem Branch Young 
Men's Christian Association, at No, 5 West 125th street, has 
added to its curriculum a course in electricity. The aim is to 
make this course of practical value to all men who a.re mtei^ 
ested in any branch of electrical work. 

The school, which opened on October 17, is in charge of Mr. 
William J. Clarke, who is a thoroughly practical man from 
every standpoint, having seen active service in nearly every 
branch of electrical work. 
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AN "EXPAKDINO 
RIMMKK." 



FIG. 6. FIG. 8. 

The sessions are held on Tuesday and Friday evenings, and 
the course will consist of forty-eight lectures. Mr. Clarke com- 
menced by thoroughly grounding the class in the fundamental 
rules and principles of electrical engineering, and during the 
course he will cover fully the various branches of telegraphy, 
telephony, police and fire-alarm telegraph, arc lighting, alter* 
nating current apparatus, the distribution of electric power, the 
electric street railway, the electric automol>ile, the X-rays and 
wireless telegraphy. 

Each lecture is illustrated by diagrams thrown upon the 
screen by means of a powerful stereopticon, so that each mem- 
ber of the cla.ss may readily 
follow the explanations of the 
teacher, and, in addition to 
this, a large amount of appar- 
atus is used in illustrating the 
work. At the close of each 
lecture the members of the 
class will be permitted to ask 
questions, so that all may leave the class-room feeling that they 
have thoroughly mastered the particular subject under disctu)- 
sion during the evening. 

The cost of the course is placed at the nominal fee of $10, 
including limited membership in the branch for one year, with 
its valuable privileges. Full particulars and application blanks 
may be secured by addressing the secretary. 

• « * 

WOBTH NOTING-. 

The "National Druggist" gives some interesting information 
respecting the fire-extinguishing qualities of aqua ammonia 
which are worthy of attention, as the following will indicate: 

"In one instance, where fire had originated, probably from 
spontaneous combustion, in a pile containing several tons of 
cotton-seed, and the interior of which was almost a solid body 
of live coal, 3 half gallon of ammonia completely smothered the 
fire. In another, which occured in France, the vapors of a tank 
containing 50 gallons of gasoline caught fire in the linen room 
of a laundry. The room was instantly a mass of flames, but a 
gallon and a half of ammonia water thrown into it completely 
and almost immediately extinguished the fire. The ammonia 
was in a glass demijohn in an apothecary's shop next door to 
the laundry, and was thrown into the room by the druggist as 
an experiment. To use his own words in reporting the circum- 
stance • • • 'The effect was instantaneous, torrents of black 
smoke rolled upward in place of flames, and in a moment eveiy 
trace of fire was gone. So completely was the fire extinguished, 
that workmen were enabled to enter the room almost immedi- 
ately, where they found the iron tank of gasoline intact.' " 

* * * 

Joseph Clement, born in 1779, is said to be the inventor of the 
thread tap having a shank small enough to allow the tap to drop 
through the threaded hole. One of his workmen was the after- 
wards famous Joseph Whitworth, the originator of the present 
English system of screw threads. 
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OAS ENGINE DESIGN.— 1 



■XPLANATION OF OKNIBAL PBINOIPLB8. 

E. W. ROBKIITS 

Before taking up the desigm of any piece of machinery, it ia 
itnperative that the designer should understand as clearly as pos- 
sible Just what that particular piece of machinery is to do. In 
the design of an engine of any kind, it is equally as important 
that what takes place inside the cylinder should be well known. 
The designer will find it of great assistance to first lay out the 
indicator diagram that he expects the engine will give; this is 
particularly so in cases where entirely new features are to be in- 
troduced. If he understands clearly what the diagram indicates, 
he will have at hand the principle dau upon which to base hit 
calculations. 

Before taking up the subject of gas engine design, it will be 
necessary to bricf!y consider the series of operations which take 
place in the cylinder of a gas engine. With the exception of the 
Diesel motor, all gas engines now being manufactured employ 
the Beau de Rochas cycle. The series of operations which com- 
prise this cycle was first proposed by M. Beau dc Rochas in 1870. 
It was not, however, put into practical form until it appeared in 
the first Otto engine in 1876. For this reason it is quite fre- 
quently called the Otto cycle, although the honor of its concep- 
tion belongs unquestionably to Beau de Rochas. There is also 
in use a modification of this cycle in which a portion of the neces- 
sary operations are carried on in a separate device or its equivalent 
in order to permit the entire cycle to be completed during one 
revolution of the crank-shaft instead of two revolutions as re- 
quired in the Beau de Rochas cycle. 




^ 



rtc. I. auowiNu thb action or trk bkoimk. 



The tcries of operations which take place during the four pis- 
ton strokes necessary for the completion of the entire Beau de 
Rochas cycle is as follows: During the first forward stroke, gas 
and air are drawn into the cylinder and this mixture — called the 
<harge— is compressed into a space at the end of the cylinder 
into which the piston does not enter. Just before the piston 
reaches the end of the compression stroke, or in some engines 
just as it reaches the end of the stroke, the charge is ignited. 
The ensuing explosion gives rise to a sudden elevation of pres- 
sure and temperature and during the next forward stroke the 
products of combustion expand. Just before the end of the ex- 
pansioa stroke, the exhaust valve is opened, permitting the con- 
tents of the cylinder to escape to the atmosphere. The following 
return stroke clears the cylinder of burnt gases, more or leu 
thorooghly, according to the design of the engine. 

The foregoing series of operations will be better understood by 
r t f wa ce to Fig. i, in which the indicator diagram given by the 
engine is placed immediately over the cylinder. For convcn- 
itnce of reference, the stroke of the engine is divided into ten 
equal parts, and lines are drawn from the cylinder to the dia- 
gram. Similar letters refer to the same point of the cycle and 
the tetters are primed upon the diagram and capitalised upon 
the crank circle. The suction stroke starts at (e). the charge be- 
ing drawn through the valve (v). Upon the return stroke, the 
Admtuion valve (v) is closed and the charge is compressed into 
4m tp«ce between the piston (P) when at the end of the return 
•trtte and at the end of the cylinder; that is, into the compres- 



sion space. The point of ignition is indicated npon the diagram 
at (d). As shown by the diagram, the pressure rises more rapid- 
ly at this point than during the early part of the compression 
stroke and at the end of the stroke the charge becomes fully 
inflamed, the pressure rising with great rapidity until the point 
of maximum pressure is reached, just before the piston starts on 
the expansion stroke (a), (b). The exhaust valve (V) opens just 
as the piston reaches (b). and from this point to the end of the 
stroke the pressure falls much faster than during true expansion. 
Upon the second return stroke, or while the piston is paasisf 
from (c) to (e), the products of combustion are driven from the 
cylinder. 
The cycle Is given in tabular form for easy reference: 
tst Revolution:— Forward stroke; suction. Return itroke; 
compression, ignition, explosion. 

2nd Revolution: — Forward stroke; expansion or power stroke 
(release). Return stroke; exhaust stroke. 

The indicator diagram which is given in Fig. i is shown on a 
larger scale in Fig, 2. To have his engine produce such a dia- 
gram, should be the goal of every gas engine designer. There 
appears to be no reason why such « goal may not be reached 
by everyone, since the diagram is an enlargement of one actually 
taken from an engine operating on the Beau de Rochas cycle 
In the writer's experience, the most successful engines on the 
market today are giving just such diagrams. 

The notable points about the diagram shown in Fig. a are 
as follows: — The compression curve is smooth and is a regular 
curve from the beginning of the compression stroke to the point 
of ignition. The gas, ignited at (i), is fired just early enough to 
bring the point of maximum pressure at the beginning of the tor- 
ward stroke, and the line (ab) indicating the 
rise of pressure lies at right angle* to the at- 
mospheric line (x), (y). The expansion line ii 
smooth and does not show a series of steps at 
the pressure decreases. The release or point 
at which the exhaust valve opens is at (.c^, 
and it occurs at the proper moment to bring 
the point (d), where the expansion line meets 
the atmospheric line, directly at the end of the 
stroke. Wire-drawing on the suction and 00 
the exhaust strokes, would be indicated by 
lines similar to (xsy). The writer is aware 
that there is some difference of opinion re- 
garding what constitutes an ideal gas engine 
diagram. This is especially true with refer- 
ence to the point of stroke where ignition 
should ukc place. The majority are in favor 
of such a diagram as is recommended. 
— ^"*"~ The diagram shown in Fig. 3 is a puzxling 

one. The wavy appearance of the expansion 
line il produced, not by conditions within the engine itself, but 
by the vibration of the indicator spring. ,\ somewhat similar 
diagram niiKht be expected from a badly mixed charge in which 
cane the rising side of the wave would be much steeper than the 
falling side. 

Fig. 4 is reproduced from an actual diagram and shows the ef- 
fect of late ignition, which takes place at (i) after the piston has 
started on the power stroke. The amount of work which is lost 
because of the delayed firing is indicated by the area enclosed 
within the dotted line at the left of the diagram proper. No bet- 
ter argument for early ignition coutd be given. 

The effect which is produced by too early ignition is shows 
in Fig. 5. This is a diagram very seldom obtained because tbt 
defect is readily shown by the action of the engine and is easy 
to remedy. The point of ignition is at (i) and the loss of work 
is shown by dotted lines as in Fig. 4. 

A study of the cooling effect of the water jacket may be made 
when the engine is running by taking cards when the igniter is 
shut off. Examples of such diagrams are given in Figs. 6 and 7. 
In Fig. 6 the compression and expansion lines arc quite distinct 
from each other at the left end of the card showing that the cy- 
linder walls are sufSdently warm to heat the air and raise tht 
pressure of the cylinder contents, before the expansion stroke 
has begun. In Ftg. 7 the compression and expansion lines are 
identical. In the writer's judgment, this proves that the cylinder 
walls are too cold for the best economy, an unnecessary amount 
ot heat being carried off by means of the jacket water. In Pig, 
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7 will be Men the eifect produced by constricted exhaust and air 
passages. The line (xey) indicates wire-drawing of the exhaust 
and the line (xsy) wire-drawing of the entering charge. 

The effect upon the indicator diagram produced by late re- 
lease, is shown in Fig. 8. The exhaust valve opens at (e) and 
the line of the diagram does not reach the atmospheric line (x y) 
until the piston has returned to (f), thus giving an unnecessary 
back pressure at the beginning of the exhaust stroke. 

Figs. 3 to 6 inclusive teach an excellent lesson in what to avoid 
when designing a ga3 engine. The inlet and the exhaust ports, 
also the corresponding valves and passages, should be made of 
sufficient cross-section to avoid appreciable wire-drawing. Ig- 
nition should take place at such a point as to give maximum 
pressure at the beginning of the power stroke. In this connec- 
tion it may be said that the best way to set an igniter is by means 
of the indicator. The exhaust valve should always open in time 
to produce a meeting of the expansion line with the atmospheric 



was operated by clock-work as shown. The power to run the 
clock train was supplied by the weight W and the speed regu- 
lated by the fan (F). By means of this arrangement, the pres- 
sure exerted in the chamber (E) was transmitted to the piston 
of the indicator, which in its turn raised the pencil (q). In the 
conduct of the experiments a carefully measured and propor- 
tioned mixture of gas and air was drawn into the chamber (E> 
and the gases fired by means of an electric spark. The drum hav- 
ing already been set in motion, the pressure of the gas exerted 00 
the indicator piston, compressed the springs raising the pencil 
(q). The pencil left a record upon the drum in the form of a 
curve somewhat similar to the upper portion of the ordinary gas 
engine diagram; vertical distances, measured on the line (xy> 
representing pressures and horizontal distances measured on the 
circumference of the drum representing intervals of time. 

With this piece of apparatus the successive alterations of pres- 
sure, from the time the gas was ignited until it had reached a 
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line just at the conclusion of the power stroke. The jacket water 
should be so controlled that an unnecessary amount of heat may 
not be carried away through the walls of the cylinder. It will be 
the writer's endeavor, as this series of articles progresses, to 
point out the best methods of accomplishing these results. 

When the mixture of gas and air is exploded at atmospheric 
pressure the resultant action of the gases depends upon two con- 
ditions, one of which is the quality of the combustible gas and 
the other, the proportionate amount of this gas to the air con- 
tained in the charge. A series of experiments made by Mr. Du- 
gald Clerk, the well known English gas-engine expert, gave re- 
sults which show the action of these mixtures. Mr. Clerk em- 
ployed for his experiments the apparatus illustrated in Fig. 9. A 
chamber E, 7 inches in diameter by 8j4 inches high, contains 
the mixture to be tested. A steam-engine indicator I, was at- 
tached to the explosion chamber E and the drum of the indicator 



pressure closely approairhing that of the atmosphere, were deter- 
mined. Nine of the curves thus obtained are shown in Fig. to 
and they illustrate the action of one variety of gas when mixed 
with air in various proportions. The different curves may easily 
be distinguished by the aid of the letters a, b, c, etc., which are 
placed at each end of the diagram. 



Curve a 

Volumes of air to one of gas 14 



b c (1 e f g h i 

13 U II J 7 « 5 4 

In this figure, only that variation of pressure which takes place 
during the first second is shown. The line (xy) is divided into 
twenty equal parts, each one of which represents a lapse of ,05 
second The distance between each horizontal line represents a 
difference of pressure of five pounds. The time is measured from 
the moment when ignition takes place as indicated by the rise of 
pressure. 

A careful study of the curves will show that when the mixture 
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is weak ui gas, the rise of pressure is very tow, the time be- 
tween ignition and the moment when the gases reach their maxi* 
mum pressure being nearly .45 seconds for curve (a) and but .04 
seconds for curve (g). This lapse of time indicates very closely 
the fraction of a second it takes for the gas to become one entire 
mass of flame, or to express it differently, the time required for 
foil inflammation. The rate at which the pressure rises after ig- 
nition is indicated by the inclination of the curve. This inclina- 
tion is of course very steep when inflammation is most ^ 
rapid, and the inclination decreases as the rate of in- 
flammation is lowered, the curve becoming more nearly 
parallel to the hnes (xy). The rate of fall of pressure is 
indicated by the inclination oi the line beginning at the 
point of mAxiroum pressure and continuing to the right 
of the figure. This rate of fall is not shown us far as 
the point where the pressure of the mixture reaches 
Uiat of the atmosphere. It may be stated that this 
point was reached approximately 1.88 seconds after the 
time when the ignition took place. 

It mutt not be thought that when the mixture is to- 
tally inflamed the gas has been entirely consumed. A 
peculiarity of such mixtures as this is that at the high 
temperatures produced in the gas engine a certain pro- 
portion of the gas remains uncombincd with air and is 
not burned until a lower temperature has been reached. 
The effect of this phenomenon, called dissocia- 
tion, is that heat is constantly being added to the mixture by this 
late combustion, keeping the pressures upon the expansion line 
much higher than could be obtained without it, under the con- 
ditions which are present in the cylinder. This phenomena is no 
detriment to the operation of the engine but is rather in the na- 
ture of an assistant. It must not be thought that the mixtures of 
gas and air which give the most violent explosions and conse- 
quently the highest initial pressures are the most economical to 
use. An illustration of this is given in the table shown below, 
the data being taken from the curves in Fig. 10: 



then there will be one square inch on the surface of the piston for 
every cubic inch contained in the above space. In order to cal- 
culate the highest pressure which will be given with a certain 
quantity of gas proceed as follows: If the mixture contain one 
volume of gas to seven of air, there will be eight cubic inches 
of the mixture for each cubic inch of gas, and in a layer 
one inch deep the surface of the layer will be eight square inches. 
Since in the prcccdmg table the maximum pressure for a mix- 
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Although the above table shows what would take place in an 
engine having no compression, and which draws the charge in 
for about half the stroke and then ignites it. it is of assistance 




\^^o the designer in judging of the action of gases and in choosing 
the best mixture for a given engine. That proportion of gas to 
air, which gives the highest pressures for the quantity of gaa 

,1 xue6, is undoubtedly the best. For instance, let the distance be- 
tween the end of the cylinder and the piston be exactly one inch; 



no. 9. BxraaiaacKTAi. appabatvi. 



U 



•• .70 .n .60 65 to .*» kOO 
SECONDS. MMB. — *. 

no. la SHOWING EFnecrs or bxplosiomb. 



ture of the above proportion is 87 lb. per sq. in., the total pres- 
sure exerted by each cu. in. of gas is 87 x 8 = 696 lb. 

That mixture which gives the best mean pressure for the first 
.2 sec is that which gives 663 lb. mean pressure to each cu. in. 
of gas. This mixture is that containing 1 volume of gas to 13 oi 
air. Could the power stroke be considered as taking place with- 
out increase of volume, the pressure given in column 7 would 
be that remaining at the end of .2 sec. and that given in column 
8 would be the mean pressure for the same length of time. Thus 
the figures in column 8 give a means of comparison of the powers 
to be obtained with the corrcspondmg mixtures indicated in 
column I. For instance, that mixture having one volume of gas 
to 13 volumes of air has more than double the power of the mix- 
ture containing one volume of gas to four volumes of air. the 
ratio being 640 to 315, the power considered being that available 
during the first .2 sec after maximum pressure. Do not imagine 
that an engine could operate without increasing the volume of the 
cylinder; this assumption is taken as a convenient means of 
comparing the values of the various mixtures. It is important 
that in each of the above cases the gas be considered as if it gave 
its maximum pressure at the beginning of the stroke. 

• • • 

BPBCIFICATION8 FOR PUMPS. 

Philip R. Bjorling. a Swedish engineer, who has become an 
authority on pumping machinery among English engineers. 
gives, in a recent number of "Feilden's Magazine." the follow- 
mg specifications, which be considers to be essential to a perfect 
pump: 

"All valves and porta should be arranged to as to obviate the 
possibility of air lodging at any part, the air always rising to the 
highest point 

'The variotu sections of the pump should always have, u 
near as possible, the same area, for the reason that when the 
area increases or decreases the speed of the water is likewise 
affected; consequently, a shock occurs when currents of difTercnt 
speeds meet. This cannot conveniently be carried out with hon- 
fontal pumps, but the ports and passages should be kept of the 
satne area as that of tite suction or inlet pipe 

"All bends should have an easy curre, and all sharp comers 
should be avoided : all passages sbotUd be made round, when 
possible, because they create less friction and are stronger. 

"The under-sidc of the delivery valve-teat should be level with, 
or above, the top of the pump barrel. 

"The valve should never be allowed to meet a flat surface 

'The ram or plunger should not b« flat at the end. as is the 
usual way adopted in England and America, btU made in the 
shape of a parabola or an ellipse. 

"Open-ended rams should always be avoided, bccatisa they 
increase the clearance space as much as the capacity of th« inter- 
ior of the plungtf." 
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Machinery ..-.iTiyso 

THE INFLUENCE OP A FOREMAN. 

A machine shop is a commercial enterprise which is supposed 
to be carried on primarily for the interests of the owners. To 
conduct the various operations incident to the manufacture of 
machinery and tools, it is necessary to have other machinery 
and tools for their production. It is also necessary to employ 
men to operate these machines and tools, and foremen are 
required to supervise the efforts of the men and to direct their 
efforts in the interests of the grrcatcst production for the least 
expense. 

The characteristics of the foreman are often overlooked by 
machine shop proprietors. When he is hired the only inquiry 
is likely to be as to his executive qualities and his ability to 
produce economically. While a machine shop is not supposed 
to be a goody-goody sort of a place, the character of the men 
employed has a wonderful effect on the quality of the product 
and the general reputation of the shop. A machinist who is 
honest cannot scamp work intentionally nor hide work that has 
been accidentally spoiled, as his conscientious scruples will not 
allow him to do so; but if his instincts be dishonest or if the 
foreman's influence be bad from an ethical point of view, the 
general moral tone of the shop will be lowered and the honesty 
of purpose and effort that are always required to produce the 
best products will be wanting. We believe that no machine shop 



proprietor can afford on B'^eraJ principles to employ foremen 
who are known to be dishonest, immoral or of drunken habits. 
as the influence on the men in their charge will invariably be to 
lower the general status of the shop. 

The power of influence is too great to be disregarded, and, as 
can be attested to by any one familiar with machine shop prac- 
tice, the general characteristics of the foreman arc more or less 
reflected on the men who look to him for orders. We believe 
that a foreman for a shop should have for recommendations, 
aside from his ability as a machinist, honesty of purpose, a clean 
mouth and a temperate mode of life. 

« * * 
THE COST OF THE COAL PILE. 

About two years ago a committee was appointed by the Engi- 
neers' Society of Western Pennsylvania to investigate the cost 
of power, not as determined by expert test simply, but as shown 
by every-day commercial results, under various conditions and 
in different plants. The work of the committee was not entirely 
successful, because, as their inquiries demonstrated, compara- 
tively few power users know, even with an approximate degree 
of certainty, how much their power is costing them. That there 
is this lack of definite knowledge is certainly not creditable to 
those who are supposed to have the economical production of 
the products of these establishments in their care. 

The committee show very clearly how the fuel burned under a 
boiler during the lifetime of that boiler will make the first cost 
of the plant look very diminutive, by the following argument, 
based on the cost of coal at Pittsburg, which is probably the 
cheapest coal market in the world. 

"Assume that one H. P. boiler capacity is the ability to evapo- 
rate 30 pounds feed water per hour. Assume an average ratio 
of coal to water as being 1-9. Such a boiler will require 30/9 = 
3 1-3 pounds coal per H. P. per hour, and in one day of 24 
hours 24 X 3 1-3 =: 80 pounds of best quality coal will be con- 
sumed per H. P. In 300 days the amount of coal thus burned 
reaches the very considerable total of 24,000 pounds, or 12 net 
tons. The best quality of coal will be required to give such a 
performance, and the coal will cost the average consumer nearly, 
if not quite, $1 per ton in Pittsburg. The annual cost of fuel then 
will be $12 per H. P., and this is much more than the first cost 
of some types of boilers, and is almost equal to the price asked 
for the very best. The lifetime of a good boiler ought not to be 
less than 15 or 20 years, and during such a life our aforesaid 
boiler may have consumed for each H. P. in capacity, fuel worth 
from $180 to $240. and even more. Such fiigures do not over- 
state the case — indeed they are entirely too low as compared 
with the actual results of ordinarily good plants, and it is not 
impossible that the results thus indicated may be 50 per cent, too 
good for a great deal of practice. If this be so. then a 20-year 
boiler may have to answer for the disappearance of. say, $360 
per each H. P. of its capacity, or for a 100 H. P. boiler, the 
enormous sum of $36,000 "gone up in smoke." Of course such 
a boiler is "laid up" for part of its time, and may not be fired to 
capacity for 300 days per year, but in such case it is earning less, 
and the validity of the argument is not affected. Is such a sum 
worthy of scrutiny, and is the subject fairly comprehended by 
those whose duty it is to take care of such matters?" 

There are difficulties in the way of determining the economy 
of a plant, particularly where there are numerous pumps, 
small engines, hammers, etc., but in view of the expense of oper- 
ating compared with the first cost, it is a problem worth attack- 
ing, even if nothing more than a jvater meter and a pair of scales 
are used to keep records of coal and water used. In many cases 
it is not possible to arrive at the exact power consumed, owing 
to the fluctuation of the load, but the frequent use of the steam 
engine indicator will give some clue to the question. The com- 
mittee suggest tliat in any plant there is scarcely a single feature 
that excels in importance the matter of correct size of an engine 
to do a given duty economically, and the idea of having an 
engine "plenty big enough," while well enough in its way, is 
easily capable of being overdone. Of course, the converse is 
also true and too small is no better than too big, except that 
errors in this direction are usually detected and corrected more 

promptly. 

« * * 

The recent shipment of American locomotives to Great 
Britain has elicited the consoling information (for Britains) that 
as far back as 1840 five locomotives were shipped from New 
York to England for use on the Gloucester and Birmingham 
Railway, and that, while the American of that day foresaw that 
the iron industries of Great Britain were to be injured by com- 
petition with the United States, the prediction was not realized, 
and is no more likely to be at the present time. 
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MACHINE TOOLS, THEIR CONSTBUOTION 

AND MANIPULATION.-4. 



DRIVING LATHK WORK. 
W. H. Van Dkrvoort. 

The dog or driver connects the work with the spindle of the 
lathe, and in its common form is shown in Fig. 33. For all 
ordinary work this device serves its purpose well; for very ac> 
cnrate work, however, the effect of its leverage must be taken into 
consideration. As shown at A in the figure, the distance be- 



^ 



Fig. 23 



twten the dotted lines represents the lever-arm. which acts on the 
center as a fulcrum, and produces or tends to produce a deflec- 
tion in the work. Again, the force being applied at D, and the 
pressure of the cut at C. the tendency to bend the work will be 
greater than when the point D has moved round 180 degrees, or 
on the same side as the tool. The first of these objections is 
overcome by using the straight-tail dog, as shown in Fig. 24. 



».«n 



ffi 



Fifl. 24 



Fig. 25 



with a stud or driver bolted on the face plate, and the second, by 
using a double-ended dog and driving from opposite sides, as 
ahown in Fig. 25. The use of the double-ended dog is usually 
not altogether satisfactory, as it is very diilicult to so adjust the 
drivers that the pressure against each will be uniform. Double- 
ended dogs are frequently made adjustable. The usual way, 
however, is to adjust the driver pins rather than the dog. 



used on finished work a ferrule of sheet brass, or, preferably, 
copper should be put on the work under the dog to prevent any 
injury to the work surface. The screw should be tightened 
enough to safely drive without slipping. If the dog slips it is 
quite certain to injure the surface. 

For many cases, and more especially on finished work, the die 
and clamp dogs, ahown at A and B respectively. Fig. 26, arc ex- 
cellent. These dogs are very nicely made of forged steel and 
hardened. 

In Fig. 27 is shown a form of clamp dog very well adapted to 
the holding of tapered work. 
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Fig. 28 



In Fig. 28 is shown a bolt dog, This tool is clamped to the 
face-plate so as to receive the head of the bolL It will drive 
square or hexagon head bolts, and, where a number are to be 
operated upon, will save the time that would be required to pttt 
on and take off the common dog. 

When a dog must be used on the threaded end of a bolt or 
spindle it is necessary to protect the thread, or it will be injured 
by the dog screw. If the work to be driven does not require the 
screw to be tightened very hard, a heavy piece of brass over the 
thread will usually be found satisfactory. A common practice 
in cases of this kind is to jamb two nuts on the thread and place 
the dog on the outer nut. In Fig. 29 is shown a very satisfactory 
form of dog for use in such cases. It should he made of forged 
steel, tapped the required thread, and split as shown. The clamp 
•crew locks it securely on the thread. 

Very light work is frequently driven from the center without 
the use of a dog. thus enabling the work to be machined all over 
without changing end*. When an exact center is not required 
in the finished work the square center may be used to drive it. 
Instead of making a round center bearing on the live center end 
of the work, a pyramidal or square center is formed with a punch. 
This bearing fits over a square live center, which drives the work. 
A square center is a difVicult one to keep in proper shape. 

Another method of driving light work from the center consists 
in milling a thumb-nail notch in the live center end of the work, 
as shown at A in Fig 30, and using a live center with a driver. 
as shown in Fig. 31. In this case true round centers are used. 

A preat deal of work done between centers does not require a 
dog, as a face-plate stud or driver will engage some part of the 
work, as shown, for example, in the case of a pulley in Pig. 32. 
The driver in such cases should be placed as far from the center 
as possible, thus making it firmer and steadier. The face- 
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As the dogs above shown depend on a screw to hold them se- 
curely on the work, care must be exercised or the work is very 
apt to be injured. The screw should always have a hardened. 
fl«t or oval point Wliile such a point does not hold aa firmly 
M tbc cttpped point, it doe* not cut into the work as badly. When 
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plate driver should be a stiff, lubitantlal one. A boll stning fall 
of nuts and washers will answer alter a taihion. but the one 
shown at A of steel, or at B of cast iron, in Fig. 33, will be tommi 
much more satisfactory. Two or three lengths will usually matt 
all requirementa. Lathes are usually provided with two iac*' 
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plates, one of large diameter and one of small. The small plate 
is the one usually used for driving the dog on work held between 
centers. It is generally a round plate, with one or four notches. 
The plate shown in Fig. 34 is sometimes u»cd, but for reasons 
of safety is not as good as the round one. At least one notch in 
each plate should extend well down to the center, thus enabling 
the use of the smaller dogs when operating on light work. 

Lathe work not held between centers can be classihed under 
the heads of center rest, carriage, face-plate and chuck work, the 
distinction between the two last classes being narrow. Center- 
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rest work includes all in which the center-rest carries one end of 
the work and the live spindle the other. Carriage work includes 
such classes as are operated upon by a rotating cutter while 
screwed to the carriage of the lathe. Chuck and face-plate work 
covers that wide range of operations upon work rigidly screwed 
on the live spindle. 

The lathe chuck is a device for holding the work more firmly 
and adjusting' it more accurately than is possible when clamped 
or bolted to the face-plate. Chucks are classified as independent, 
universal and combination. In Fig. 35 is shown an independent 




nc. 35, 

four-jawed lathe chuck. These chucks are made with two, three 
or four jaws fitted accurately in radial ways in a substantial plate 
or body. Each jaw is operated independently by a square thread 
screw. The jaws may. in order best to conform to the character 
of the work, be reversed. 

The universal chuck, an example of which is shown in Fig. 
36, is usually a three-jawed chuck, although they may be had 
with four jaws. In this chuck the jaws all move together. The 
universal chuck is used mostly on milling and grinding machine 
beads, screw machines, cutting-off machines and other places 



where it is desired to quickly center lathe work. AVhen new, 
first-class universal chucks center work very accurately. After 
they become somewhat worn they should not be relied upon for 
exact centering. 

The combination chuck involves both the independent and the 
universal characteristics, as by a slight adjustment it may be 
quickly changed from the one to the other. In many places this 
chuck is very nicely adapted, but for general, cvery-day lathe 
work the independent four-jawed chuck is more suitable. 




FJC 37. 

In Fig. 37 arc shown face-plate jaws. These jaws, which are 
perfectly self-contained, may be attached to a face-plate, and *a 
such constitute a first-class independent chuck. They make « 
very satisfactory substitute for the larger sizes of chucks, and 
are frequently applied to very large face-plates. 

It is frequently desirable to run a rough or .curved hole on 
the dead center. This would quickly cut the center and ruin it 
for accurate work until reground. The hole in work of that 




character is usually too large to run on the regular center, if 
such were desirable, and either a large center must be provided 
to carry it or the hole plugged and a center bearing put in the 
plug. If the hole is concentric with tlie surface to be machined 
the large center is the cheapest and most convenient method. 
It is, of course, not adapted to the most accurate work, but for 
ordinary operations serves its purpose well. As it is necessary 
for the center to revolve with the work, to prevent its being cut. 
a special device is required. In Fig. 38 is shown such a center, 
commonly known as a pipe center. The construction is evi- 
dent, the cone revolves on a stud and backs against a collar 
having ample bearing surface to take the thrust; it is also pro- 
vided with suitable channels for its proper lubrication. 
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FAMILIAR SUBJECTS IN MEOHANIOS.— 6. 



TRANSMISSION OF POWBB BY OBARINO. 

Sami r.L Webokr. 

I have endeavored, in a short «eries of letters, to discusa in s 
«imp1c way the iransmission of power by shafts, belts and pul- 
leys., and give such useful hints as a long experience had led me 
to think might be useful to ynung mechanics; but I have said 
nothing about one n>odc of transmission, which, in a historical 
scnje, should have preceded both belts and ropes in the con- 
veyance of large quantities of energy, or power, and that is the 
■UM of geara. 

The methods used for this transmission of energy may perhaps 
be classed in four groups, as follows: For short distance*, wiin 
■out possible loss of velocity, gears; for moderate distances in 
parallel planes, belu; for longer distances, when the weight of a 
leather belt is an objection, or when the shafts arc not parallel, 
ropes; and for extreme distances, when these well-known and 
simple mechanical methods arc impracticable, electricity. 

On the latter subject I do not propose to touch, leaving that to 
some of the younger men who arc handling the subject pr.%c- 
tically to-day. but I will go back to the earlier method of gears 
and endeavor to show the philosophy nf some of the changes 
which are generally taking place in their use and construction, 

"To begin at the begmning," as the boys say. the action of 
a gear tooth is that nf a simple lever, and the common picture 
of "Archimides moving the world." as shown on the seal of ilie 

A. S. M. E.. ii a complete illustration of the action of a gear 
tooth. In the first place, we have lo consider the strength of 
the tooth, which depends on the material used, and as this is 
most commonly "cast iron," we will take that for a starting-point, 
basing our calculations on the known strength uf this material. 
as derived from numerous observations, under the law given 
and accepted for the strength of a beam fixed at one end to 
which strain is applied at the other 

This is the s<iuare of the depth, multiplied by the width, and 

d« w 
■divided by the length, or, as commonly expressed. • Now, 

the old experiments of Boulton and Watt on English iron gave 
the breaking strain of a one-inch cube of cast iron in this posi- 
tion as 7,200 pounds. Of this he allowed one-third, as reaching 
the "elastic limit." and then divided that by five C5), making 
what is known as a "factor of safety" of fifteen, or r-15 the break- 
ing strain, as the safe load which might be applied to the point 
of a tooth, or 480 pounds. "Trials of American Iron,"byMr.Thos, 

B. West, published in the "American Machinist," gave an aver- 
age breaking strain of over 8.000 pounds, so that I think it safe 
to assume a breaking strain of 7.500 pounds, and. following 
Watt's rule, I get 500 pounds per cubic inch as the safe load for 
a cast iron gear tooth. 

It must also be rrmeml>ered that the strength of a gear-tooth 
•does not require this assumed thickness of one inch to be car- 
ried out to the point of the tooth, but th.it it may be cut away on 
the under side in a parabolic form and still be equally strong, 
and if. as is usually the case with an involute tooth, the amount 
cut off from the poiiit of the tooth by the curve is added by the 
reverse curve to the base, where the strain theoretically conirs, 
it will be seen that a tooth of the initial thickness at the pitch 
line will be in excess of any required strength derived from the 
"basis of 500 pounds per cubic inch. 

For many years, in calculating the necessary thickness of gear- 
teeth. I followed a formula given me by the lale James B. 
Francis, well known as a cautious and conservative engineer, 
and whose practice was always considered "to be on the safe 
side." Here is the formula: "Thickness of tooth to be equal 
to ^preMure m poimds x .030; but in 1A79, twenty ycaraago, 
tny attention was attracted to a paper published in the Joamal 
of the Franklin Institute by my old friend, the late John H. 
Cooper, in which he gave a collection of the various formulae 
for the strength and dimensions of gear-teeth from the days of 
Boulton & Watt, and Tredgold. down to Nystrom and Jones & 
Laughhn. 

He calculated from these different formulae the horse-power 
which might be safely relied upon from a gear of 3 inches pitch, 
1.38 in thiclcness of tooth, and 7^ inches faces. 5 feet in diam* 



ctcr, at 60 R. P. M. These results varied from 4706 HP by 
Carmichael (1814) and 66.17 HP.. Boulton & Watt, to H7 V 
HP. Jones & Laughhn. i6j HP. Haswell, and 295 59 HP- (for 
two teeth in contact), Nystrom, the latter agreeing closely with 
Jones & Laughlin. 

I will not quote these various formulae, as they would occupy 
space unnecessarily, but they set me to hxtking info the matter 
and endeavoring to prepare a formula for my own use which 
might be relied upon, starting on the basis already known, of 
7.500 pounds breaking weight, and i-tsth of that, or 500 pounds 
per cubic inch as a safe strain. 

Now. I found many of these older rules were based on the 
supposition that the gears might be thrown out of proper me»h, 
so as to bring all the strain on one corner of one tooth; these 
I rejected entirely, as I considered that gears should be so sup- 
ported and braced as to render such a strain impossible. Next 
I found many of them were calculated on the basis of a much 
lonper tooth than is now generally used. 

The earlier rules gave the length of tooth as }i, or .75 of the 
pitch. The rule given me by Prof. Willis, of Cambridge. Eng- 
land, at that time the great authority on those questions, in 1851, 
gave the length as 70 per cent, of the pitch, of which jo per 
cent, was above and 40 per cent, below the pitch line, leaving 10 
per cent, for clearance when the gears were in mesh. He gave 
the thickness of the tooth at pitch line as 5-1 ith of the pitch, and 
the space between teeth on same line as 6-tiths. The Lowell 
Machine Shop tables, many years since, gave the last two di- 
mensions as 2g-d4ths and j5-64ths, respectively, and these rules 
were generally approximately followed. 

Now, these old rules were all based on cast gears, liable to 
shrink more or less irregularly in cooling, as in the case of la'ge 
gears moulded from wooden patterns, which warped and shrunk 
more or less when nut in use. and required a longer tooth and 
wider clearance spaces than are nou' needed for accurately cut 
gears with more perfect methods of construction. 

It is now perfectly safe to reduce the total length of tooth to 
6-toths of the pitch, even for large gears, and fur machine uses 
to S-io(hs, and also to reduce the clearance from i-toth to 
i-aoth of the pitch. By so reducing the factor of leverage, we 
get a much stronger tooth, in which the thickness is nearly equal 
to the length, and is, in fact, fully so at the base, if an involute is 
used. 

If we then adopt the standard formula for beams, supported 
at one end as itated previously, we have for the strength of the 

t»f 
tooth soo — (I) Add as we haw reduced 1 to very nearly 

the same dimension as I. or 5-10 P. as against 5-11 P. and so 
strengthened t ft the base as to lift the weakest point up to not 
over 4-ioths from the tip. we may discard 1, by calling it equal 
to t, and make the formula 500 ft (2). 

Next. if. as usual, P = 25 p. and t ■= 5.11 P, and the 
multiplication made, it will result in S = 5 So t'(3). 

Now. a horse-power is 550 foot pounds per second, and w« 
therefore multiply the above by the velocity in feet per second, 
and divide by 550 to obuin the HP. which gives us HP = 

500 X 5.50 1» 

(4) or 5t* V in secoods (5), gr, «• vdocUy is 

$So t»v 

asualty counted In leet per minute 1= (6). and this ap- 
is 

plied to Mr. Cooper's d»ta, gives 149-57 H. P. as against I47.*7 
from Jones & Laughlin. or for which Nystrom's data for two 
teeth is just double. 

I believe I wrote out this matter partially for MAOiiiimY 
some years ago, hut a* the paper has now many more readers 
it seems well to include it with the other notes on shafu. pulleys 
and belts as s summary of practical hint* on "Modes of Power 
Transmission " I may also refer to various letters from Mr. 
W. H. Booth in the columns of MACittiruiY and the "American 
Machinist." to show that this shortening of gear-leeth is attract- 
ing attention in Europe as well as the United States. There may 
be cases, such as those of very small pinions, of from 12 to t6 
teeth, where the reduction of the length to half the pilch is Im- 
practicable, as it will not give a second tooth a chance to get 
hold before the first one lets go, but thcK are rare, and in ma- 
chinery generally two if not three teeth art in bcsnog at once. 
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Many of the old formulae are still to be found in various "En- 
gineer's Pocket Books/' and if any one has a desire to see Mr. 
Cooper's collection of them he will find them in the "Journal of 
the Franklin Institute" for July, 1879. Mr. Wilfred Lcvyis pub- 
lished a paper on the strength of gear teeth within a year or two, 
in which he reduces the useful effect to be derived from a gear 
tooth very much as its velocity increases, but I fail to sec the 
propriety of such reduction unless in exceptional case of "back 
lash" or sudden reversal of direction of the power. 

The strength of iron is certainly the same at whatever ve 
locity it may move, and if not giving a blow like a hammer the 
strength should not be affected, as in a train of gears in motion. 
The anvil is moving as fast as the hammer, and there is no blow, 
but a simple transfer of strain from one tooth to another without 
shock. In the case of very small pinions, where the secoid 
tooth does not fairly get hold, of rapid reversals, as in an iron 
rolling mill, or where a fly-wheel is still carrying on the anvil 
in the first direction, while the hammer has begun to move in 
another, such extra strength may be necessary, but for gearing 
in ordinary mechanical uses the factor of safety of 15 to i allowed 
above seems to be ample and sufficient. There is, however, one 
more very important point to which I should call attention in 
connection with this reduction of the length of tooth, and that is 
the necessity of firm and rigid bearings to keep the teeth always 
in mesh at the pitch line and in perfect alignment. With ordi- 
nary spur and pinion gears there is no difficulty in this, if the 
rule for shafting which I have previously given be followed, 
and the lengths of shaft on which the gears are placed are of 
such diameter as to resist pressure, but in the case of bevel- 
gears especial attention should be given to the bearings which 
support the gears, so as to prevent them from springing out of 
their proper right angles, and thus throwing the strain on one 

corner of the tooth. 

* * * 

SHOP KINKS. 



A DEPARTMENT OF PRACTICAX. IDIIAS FOB THE SHOP. 

OontrlbutioDs of kinks, devlcea and methods of doing work are 

aoUclted for this column. Write on one side of tbe 

paper only and send sketches -when necessary. 

DIB FOR CUTTING SLOTS- BORING TOOL-VISE CLAMPS 
FOR FINISHED WORK. 

A Canadian correspondent — "W. J. T." of Toronto — sends us 
sketches and a description of a slotting die that was successfully 
used for cutting slots on both sides of iron strips so that they 
would be directly opposite in pairs. The iron strips were about 
six feet long, 3-8" wide and 3-16' thick. The slots were 1-4 " 
wide by 1-32" deep, each pair being located directly opposite as 
shown in Fig. i. The strips to be slotted are placed on edge in the 
dieshowninFigs. 2 and 3 so that it rests on the cross piece or bol- 
ster (C). The chisel-edged punch shown at Fig. 4 is so constructed 
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that the edges do not begin to cut until the sides (A A) are en- 
tered and supported by the sides of the die (B B) thus preventing 
the punch from breaking and resulting in two perfectly square 
and parallel grooves. It is obvious that this method Is a big 
saving of time over cutting the slots on a milling machine. 

Boring toots that will work satisfactorily are perhaps the most 
difficult lathe tools to forge so the following scheme will be 
found worthy of adoption, especially for the smaller tools. Make 
two (V) blocks that will go into the slot of the tool-post as 



shown in Fig. 5 at (D D). Make the tool from round bar sted 
by hammering over a lip which is a very simple operation com- 
pared to forging a complete lathe tool. This tool slipped in tbe 
(V) blocks as shown in Fig. 5 makes a very convenient boring 
tool and one that has a number of advantages over the ordinary 
form, one of which is that its length can be adjusted to the depth 
of the hole thus making one tool do for deep or shallow holes. 

If leather clamps be once used on vise jaws when holding 
work that has been nicely finished, their use will be continued, 
as they are far superior to copper or brass for the purpose. A* 
sometimes used, they consist merely of two pieces of leather belt- 
ing folded over so as to remain in position when the vise jaws arc 
opened, but in this form they are something of a nuisance on ac- 
count of being easily displaced and falling to the floor. The 
idea shown in the sketch shows how the trouble may be avoided. 
Two pieces of belting are cut to the size of the jaw faces and are 
riveted with copper rivets to two old brass jaws, thus giving the 
metal jaws a leather face which will not mar finished work evetk 
when tightly clamped by the vise. 

A OOMVSNIBKCB FOB OHANOB OBAB8. 
Mr, Adolph Munch, St. Paul, Minn., sends a sketch of a device 
which he has found useful for holding the change gears in place 
on small lathes. Instead of using the nuts provided for the pur> 
pose he shapes pieces of spring wire as shown in Fig. i. These 
can be easily slipped into the recess of the stud, close to the 
shoulder where the thread terminates. While nuts often give 




trouble by coming off, in consequence of the jarring of the lathe, 
making it necessary to hunt them up on the floor, these wire fas- 
teners never give any trouble as they always stay in place. Mr. 
Munch has two fasteners in position as shown at the left in the 
sketch so that he is able to change the gears easily and quickly 
without hunting tor a wrench or having the trouble of removing 
and putting on the nuts. 

SECTION LINER. 
I. R. Ish, Sault Ste Marie, Mich., sends a sketch (Fig. 7) of a 
section liner which, while in use tn many drawing rooms, will be 
new to' some of the younger readers who arc now taking up 
drawing for the first time. He states that he saw the device used 
at the Michigan .'\gricultural College and that the outfit consists 
of a little piece of cigar box wood. (A), which is notched to re- 
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ceive the triangle (B), the notch being a little longer than one 
side of the triangle. By first slipping the bit of wood and then 
sliding the triangle along, holding the wood stationary, the tri- 
angle can be moved successively the required distance for the 
space between the lines. Mr. Ish Incidentally mentions that the 
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Michigan Agricultural Collcgf is not. as its name signifies, en- 
tirely for chose engaged in agricultural pursuits. They have a 
first-class mechanical course, with large and commodious ma- 
chine, blacksmith and pattern shop and foundry. Many of these 
State Institutes throughout tlie country are doing excellent work 
by providing thoroughly good courses at a low cost. 

BLACKSMITH'S CALIPBRS. 
"J- E- S." of Harrisburg, Pa., says there is a little kink in the 
making of blacksmith's calipers that is sometimes neglected and 
that is. constructing the rivet so that it will be stationary with 
the middle leg. The accompanying sketch shows the usual form 
of these calipers only a little more artistic than they usually ap- 
pear but the idea is to incorporate in one tool, a means of deter- 
mining two sizes as is often required when drawing a bar to ccr- 
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tain ipecified dimensions. If the rivet (E) be made circular 
throughout its length, the movement of either the outer legs (B 
or C) will influence the other so that it will be almost impossible 
to get an accurate setting of both legs at the same time. To over- 
come this difficulty, the rivet should be made with a square part 
in the middle and the hole (D) in the middle leg (A) filed out to 
fit. The rivet is shown at (E) with the square part (F). The 
washers on the rivet arc usually regarded as a luxury which can 
be dispensed with but the square hole — never. 

BABBrrriNO BOZaS-SKIJ'-OIL.tNO PT7LLST. 
Mr. J. R. Rand. Brattleboro. Vt.. frequently has occasion to 
re>btt>bitt armature and motor axle boxes for electric cars, and 
has devised the arbor shown in Fig. 9 for the purpose. The body 
or cylindrical part is formed of three pieces (A. B and C). (A) 
and (B) are castings with the raised portions (d d) which make 
the oil runs in the babbitted box. The wedge (C) is driven 
Cttt after the babbitt has been poured, thus relieving pieces (A) 
and (B) and enabling them to be withdrawn. The plates (W, 
W) serve to keep the parts of the arbor as well as the shell of the 
boxes in place while the babbitt is poured. 
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HG. 9. 

Another kink u$ed by Mr. Rand is one that, while not new. U 
simple and may be of assistance. It is a method shown in Fig. 
10 for inserting felt in the hub of a loose pulley. A hole is drilled 
near the bore of the pulley and then a slit is sawn between the 
bore and the hole that is to contain the felt. This felt will hold 
oQ a long time and gives satisfactory results. 



BCRBW-NAIL-BOLTS. 

Mr. Robert Grimshaw sends the following idea: 
Where much erecting has to be done there is need of scaffold- 
ing and the more cheaply and quickly this can be put up and 
taken down the better. It usually happens that the successive 
stagings come in regular multiples of height, say seven or eight 
feet between, and if it can be arranged to tue the same materia) 
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over again, the better. For this work round spikes with a large 
head and quick thread, with a pitch of about two-thirds of their 
length will be found profitable as they can be driven with a 
heavy hammer and taken out with a brace or a socket wrench, 
without damaging the wood. Such a one is shown in Fig. 4. 
The time taken to bore holes for lag screws is saved. The spikca 
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are necessarily round and should be slender. Square heads are 
the dtcapest to make and loose washers arc better than those 
forged oat of the solid because cheaper and protecting the wood 
eqtully as well. For driving it may be well to have a steel head 
to fit over the squared head of this "screw-nail-bolt" against 
NKhich to strike. This head should, of course, have a handle. 

• • • 

STEAM TURBINES ON LAKOE VESSELS. 
The successful results obtained with a Parsons' Turbine in 
propelling the yacht Turbinia at a high rate of speed has led 
many to ask why, if the steam turbine is so successful on a small 
scale and will produce a horse-power with a very small weight 
of engine, it would not be adapted to propelling merchant and 
naval vessels. Mr. Parsons himself believes there is no reason 
to prevent its application to fast vessels of larger size, including 
ocean liners and cruisers, and it is claimed that the advantages 
in these latter cases would be as great as in the former in- 
stances. It is also said experience has shown that the larfcr the 
scale on which the turbines are made the greater is the ease in 
fulfilling the conditions for the highest economy in steam, with 
a minimum of weight In a series of articles in London "Engi- 
neering" Mr. Parsons has presented some interesting facts about 
the steam turbine, among which are the following dimensions 
and weights for the machinery for a vessel 600 feet long, as he 
has estimated them. First comes his estimate for a steam tur- 
bine equipment, and then follows the catimated dau for an insul- 
lation of reciprocating engines It should be noted, however, 
that there is no reason why water-lube boilers should not have 
been taken for comparison in each case, iiutcad of in the first 
case only, as Mr. Parsons has done. 

Turtrtna ■quIpcDoat. 

Length between perpendiculars........... 600 fL 

Breadth, extreme 6jft3tn. 

Depth, moulded .*... 42ft- 

Draught to bottom o( keel *» aSfL 

Displacement iS/MO tons 

Total bunker capacity s^oootona 
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Tons. 

Boiler-room weights with water in water-tube boil- 
ers t.364 

Engine-room weights with auxiliary gear and 
water in condensers : 822 

Shafting and propellers 210 

Total 2.396 

With 38,000 indicated horse-power, the weight of machinery 
is 141 lbs. per indicated horse-power. As compared with the 
above, the following are given as the weights for a similar vessel 
•with reciprocating engines and Scotch boilers: 

Wltb Beclprocatlngr Bnffines. 

Tons, 

Boiler-room «%ights with water in boilers 2,225 

Engine-room weights with auxiliaries and water 

in condensers 1,220 

Shafting and propellers 305 

Total 3,750 

With 26,000 indicated horse-power, the weight of machinery 
is 323 lbs, per indicated horse-power, A vessel of the above 
<izc, and fitted with the steam turbine machinery and water- 
tube boilers, would, it is estimated, have an ocean speed of 26 
knots. The advantages which, it is claimed, would result from 
the substitution of steam turbine machinery 
in a liner would be: 

1. A reduction of total engine-room 
weight to about one-half that of ordinary 
«ngines. 

2. A small reduction in steam consump- 
tion per indicated horse-power. 

3. Complete freedom from all vibration 
from the main engines and a great reduc- 
tion of vibration from the screw propellers. 

4. A smaller engine-room staff to deal 
with the simpler and lighter engines and 
shafting. 

5. Less consumption of oil and stores. 
Regarding the above, Mr. Parsons states 

that the perfect balancing of the engines 
permits of very light engine-room founda- 
tions, and obviates that stress or strain on 
the hull which is produced by reciprocating 
forces of ordinary engines. The absence 
of lubricant from the internal parts of 
the engines is a benefit to the condensers 
and boilers. It diminishes the cost of 
cleaning and repairs, and enables very high boiler pressures lo 
be used without risk. It is proposed that the steam should be 
reheated between the high- and low-pressure cylinders by coils 
of steel tubes containing steam at boiler pressure. Compound 
feed heaters, supplied with steam drawn from several points in 
the expansion in the main engines, would raise the temperature 
of the feed to above 212 degs. Fahr. The exhaust from the aux- 
iliaries would also be added to one or more of the heaters. The 
trials of the Turbinia showed a total consumption of steam for 
all purposes of 14!^ lbs, indicated horse-power of the main 
engines at 31 knots, but in a liner the consumption would un- 
doubtedly be less, owing to the larger size and more perfect 
expansion, the higher boiler pressure, better vacuum and other 
minor details. Smaller size of the screw propellers diminishes 
vibration due to uneven action of the blades in the steam lines 
of a vessel. Smaller diameter also permits of some eight feet 
more immersion above the tips of the blades, so that the evils 
of screw racing in heavy weather will be mitigated and the ves- 
sel better able to keep her speed. 

With the steam turbine the turning moment on the shafting 
is absolutely uniform, and these engines have much more mo- 
mentum (or flywheel inertia) than ordinary engines. They w^ill, 
therefore, not gather speed so quickly should the screws top 
the surface, and the engine governor will have more time to 
come into action and prevent racing. The shafting is only about 
one-half the usual diameter for equal total indicated horse- 
power, and can, therefore, be much more easily dealt with by 
the stafT, and spare parts more easily carried. The four shafts 
are an additional safety against total break-down of the engines; 
and should one of the engines break down the other three are 
not interfered with, as they are quite independent excepting as 
regards the steam supply, which is controlled by valves. The 



small head-room required for the turbine engines and their quiet 
working permits of cabins being placed over part of the engine- 
room. 

* * * 

A UNIVERSAL TURRET LATHE. 

The Prentiss Tool and Supply Co. have brought out a turret 
lathe intended for the manufacture of duplicate parts from ba* 
stock or from castings. It contains some unusual features and 
appears to be an uncommonly well made and substantial tool 
with a large capacity, the manufacturers claiming that it is able to 
turn out as much as three ordinary lathes on the work for which 
it is designed. 

The machine is 20" swing and has a bed 7' long, which givei 
ample capacity for any duplicate work that is likely to be done 
on it. The head spindle is 3}^" in diameter and has a large hole 
clear through, being large enough to admit a 2" rough bar, thus 
making the tool well adapted for the use of bar stock. As will 
be noted the back gears can be thrown out or in by the move- 
ment of a lever, and two changes of the back gear can be ob- 
tained by the longitudinal movement of a pinion, thus giving; 
twelve changes of speed with a four-step cone. The six-sided 
turret revoIve.<5 automatically and has power to feed, which is ob- 
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tained from a pulley on the end of the lead screw, thus enabling 
a large variation of feed to be obtained without complication. 
The turret has an automatic stop for each tool, and each stop may 
be adjusted without interfering with the others. An automatic 
stop is also provided, which is operated by the rotation of the 
lead screw. The direction of the feeds can be reversed by a 
lever shown in the front of the head-stock or by a handle at the 
left side of the tool carriage. An oil pump is provided and the 
turret is constructed so that oil may be forced through the hol- 
low center, thus enabling the use of twist drills having oil chan- 
nels and other tools requiring internal lubrication. A tool turret 
is provided in place of the usual tool-post, which has slots pro- 
vided for four tools, that may be either the ordinary forger tools 
or any of the tool holders in common use. The arrangement for 
clamping the tools is somewhat novel, being a combination of a 
wedge and screw which locks the tool from the side. The tool 
turret is revolved by the hand lever shown at the top and a single 
movement of this lever to the right and back unlocks the turret, 
revolves it and locks it again in the new position. We are in- 
formed that the weight of the tool is about 3,40c pounds. 

« « * 

In "Sparks from the Crescent Anvil," T. F. Dolby describes 
how he once "put on" stock by taking advantage of the principle 
that steel will expand in hardening. He had a steel ring ^-inch 
thick, 4 inches outside diameter, with a smooth hole iJ4 inches 
diameter. The ring was used as a die for punching medals, and 
had become worn and scratched inside, and if it were ground out 
smooth it would have been over-size. It had once been hard- 
ened at a low heat, and he heated it again to a higher tempera- 
ture, removed it to a faucet, laid it on a board, turned the water 
into the hole and left it until cold. Result, the hole was smaller 
and could be ground out without making it larger than lyi 
inches. 



AN OLD SHAPBR DESIGN. 
Editor Machinery ; 

While in a railroad shop not lOO miles from Worcester I came 
acroM a shaper which was a little out of the ordinary and which 
was new to me in just tliis form. 

As will be teen from the sketch, the ram is of deep vertical 
•cction. running in V guides. The power is transmitted through 
gear G, shaft X, crank C and rod M to the ram R. The slot S 
allows the ram to move past or around shaft X. The crank was, 
I think, slotted, and the ram end of rod was adjustable for vary- 
ing strokes and positions of the ram. 
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AN OLI> SHAIKR. 

It was built by the New York Steam Engine Co. and bore a 
patent date of July 2j, 1861. 

The base was round, but the saddle moved on a flat way in 

front as well as vertically on planed ways, so that it in no way 

interferes with our friend Forbes* milling machine. 

Frank C. Hudson. 
Tombstone, Arizona. 



DRAWING OVERLAYS. 
Editor Machinkrv: 

In drawing complicated mechanisms the scheme described 
here, to save time and attain clearness, may interest readers of 
MACtttKP.av, as it has not been shown in any drawing treatises 
with which the writer is familiar. 

The innovation lies in the use of tracing doth between the 
original paper, and tinat finished tracing, as follows: 

1. Paper. — Tliis drawing with pencil outlines of machine, gives 
the assemblage of related parts or those which lie furthest from 
the eye. 

2. Tracing Goth. — Penciled train of mechanism or series of 
parts nearest to observer. As the first drawn lines show through 
tracing cloth, the relation of all is seen but the inevitable correc- 
tions and erasures on second plane are made without disturbing 
fondamentiU work on first paper. 




TRACINO TKMHJITS PoR oil GUI'. 

$. Finished Tracing. — Made over both the foregoing. The 
first tmuiDg being easily followed for inking give* those 
parts which are naturally in full lines, and when inked the first 
tracing may be removed without necessarily disturbing the regis- 
ter between No. 3 and No. 1 which may then be traced and the 
drawing completed. 

Another application of this same prinpciple lies in making, nn 
tracing cloth, a light outline of any frequently repeated machine 
detail, and running reference lines from the measurement point* 
of detail to edges of this tracing template. Placing this on a 
wing in progress will show directly if space at disposal will 
it of the use of part, and when most favorable location i« 
teen the part can be drawn in without making a single measure- 
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mcnt other than simply extending the reference lines from the 
edges of the overlay. 

For example: Take the self-sealing oil-cap illustrated here- 
with. After an experience with several hundred this has proved 
so good that it is used on any cununun bearing, and is of couric 
drawn many limes on different machinev 

The tracing template for this is shown and its application wiil 
be rcathly seen (rom the preceding. Only the finished dimen> 
sions are given on template whicli may be repeated on the draw* 
ing. 

New Briuin, Conn. Robert S Browx. 

• • • 

PIVOTINQ BALANCE STAFFS IN WATCHES. 
Editor Machinrrv: 

In pivoting balance staffs considerable skill and patience are 
required in doing the work by the usual process, which is to drill 
into the broken staff and drive in a piece of steel wire as tightly 
as possible and yet not split the staff. This piece of pivot wire 
is hardened and tempered to such a degree that it can just be 
turned with a keen-edged graver. The process is slow and often- 
times tedious. 

A skillful watch-maker of my acquaintance has adopted a dif- 
ferent way and is doing very satisfactory work. He grinds the 
pivot to the desired shape instead of tnrnmg it, taking less than 
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one-half the time required for the latter operation. 1» 
Macuinerv May, 1897, is shown a handy grinder which is used 
for this purpose, and the essential features of the sketch are re- 
produced herewith. (AA) are the carbonindum wheels; (B) is 
the slide rest, and (C) the frame of the grinder referred to. (C) 
is shaped as shown at the right of the sketch and the axle of the 
grinder it held in place by the pull of the belt at indicated. The 
arbor can be easily slipped out so as to change the positions of 
the wheels if desired. The wheels should be driven with a small 
belt from a countershaft at the back of the bench and as the ar« 
bor does not run in solid bearings, but it free to go and come 
as much at the elasticity of the belt will allow, there is no danger 
of pressing the wheel so hard against the pivot as to break it off. 
It will be observed that the grinding whreU are at the back of the 
work and tJicreforc the workman can see just how he is progress- 
ing. 

Some workmen may say that a fine pivot cannot be made in 
this way, but nevertheless it is being done every day. and the 
public it being benefited by having to pay only about one-half 

the usual rates for pivoting. F. H. F. 

* • • 

THE VALUE OF A PRACTICAL EXAMPLE FOR 
ABSTRACT ANALYSIS. 

Editor MACHtNKRY: * 

An editorial tn the September MAOttintaY under tlie "New 
School Year" reads in part "Flrat and iMt there u a great deal 
of fault found with the technical school* because graduate* do 
not always take hold ot practical work with the degree of Sttccasa 
that they oaght to after four ycara of work. If these criticism* 
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are jaatified it i> probably becaoM the professors fail to impress 
their students with the importance of getting in touch with ac- 
tual machine construction dunng their years of study." 

True, a part of these criticisms are justified, and a part, also, 
iinmcrited. Too often the practical man, as opposed to the tech- 
nical graduate, has a strange antipathy for the college man simply 
because he is a college man, and looks upon the latter's efforts 
with marked cynicism and apathy. The self-made engineer is 
truly to be commended for his perseverance and thrift, but his 
success, after years of uphill toil, does not justify him in con- 
demning the young graduate because his four years of general 
technical training does not fit him for undertaking every con- 
ceivable branch of machine construction without further experi- 
■ence. 

It is not however, the object of this paper to uphold the techni- 
cal graduate, but to state some reasons why professors fail to im- 
press their students with practical applications of abstract theo- 
-rems. Take, for example, that particular branch of kinematics 
which pertains to the analysis and synthesis of variable motion 
mechanisms. In all treatises of kinematics, from the masterly 
analysis of Reuleatix on the Functions and Principles of Mechan- 
ism to the very latest works on this subject, the Whitwoi-lh 
quick return motion, the oscillating quick-return, etc., are ex- 
haustively discussed in abstract, no attention, however, being 
paid to the practical application of these principles to shapers, 
planers, pumps, etc. True, some institutions have small models 
of these appliances, which, unfortunately, are only examined 
superficially, and in no instance, as can be learned, are these 
models and the abstract problem analyzed in conjunction. 

Interviews with graduates from various technical colleges, an*! 
•experiments conducted with the present class of undergraduates 
at Armour Institute of Technology, prove conclusively that the 
trouble lies wholly in the method in which the practical and theo- 
retical are studied. 

For example, a problem requiring the theoretical velocity 
analysis in abstract, of an oscillting quick-return motion and its 
practical application in detail to a shapcr was given to a repre- 
-sentative class of undergraduates in the following manner: 

The class was divided into three sections, each section working 
independently of the other. The students of Section I. were 
asked to make a theoretical analysis of this problem, and after 
its completion, to examine a shaper equipped with the mechan- 
ism in question, and then make a detailed design of the machine 
as applied to their abstract theorem. Those of Section II. were 
asked to examine the shapcr first, and after becoming thoroughly 
conversant with the modus operandi, were to analyze the mech- 
anism in theory and complete a detailed design as in Section I. 
The students of Section III. were asked to analyze the theoreti- 
<al problem and the shaper in conjunction and proceed as in the 
other sections. Section III. to a man completed the problem 
first. Section I. next, and Section II. last. Similar problems 
were giveq throughout the entire year and the diflFerent sections 
were interchanged, but the result was practically the same. Ex- 
aminations on this work at the end of the quarter were decidedly 
in favor of Section III. Similar experiments were conducted 
with the class in governor design, and the results prove con- 
clusively that a study of the abstract problem in conjunction 
with its practical application impresses itself more readily upon 
the students than the systems now in vogue, nnd. of still greater 
importance, makes a more lasting impression. 

G. F. Cebuardt, 

In charge Dept. Machine Design, 

Armour Institute of Technology, Chicago, III. 
* * « 

DRILL-ROD CHUCK-HOT AND COLD WATER. 
Editor Macimnerv: 

Machinists and tool makers find it convenient to use cold rolled 
steel shafting and drill rods for much of their work. I use drill 
rods for many purposes, but have found it difficult to devise a 
way to hold them so that they will run true in the chuck. I 
made a bell chuck with a set screw on one side, having the hole 
of such a diameter that the rod was a snug fit in it; but in a short 
time the chuck was out of true and satisfactory results could not 
be obtained with it. Another chuck with a taper nut also proved 
just as unsatisfactory, I could not induce the "old man" to buy a 
draw chuck, so I made one like sketch, Fig. i. 



(B) is the body of lh« chuck and was made to screw on to the 
spindle so that the threads would be a snug fit A sle«ve (A) 
was made of unannealed tool steel, and on one end of it a but- 
tress thread was cut as shown in the sketch at (T). Six slits 
were sawn in the end of the sleeve on which the tlireads were cut. 
and the bushing was forced into the body so that it was solid 
Mith it. 




The nut (N) was bored and threaded with buttress threads to 
fit the threads on the sleeve. This nut fitted the body of the 
chuck nicely at (F) so it would always remain central, and when 
it was screwed up against the body at (C C) it had a tendency to 
slip on the thread, thereby gripping the work. 

The bushing was made of the largest stock that the chuck body 
would hold and with the size hole desired. Bushings having dif- 
ferent diameters of holes can be used to fit diflFerent rods. (S) 
is a hole for the spanner wrench. 

Another little device has been very convenient for our use at 
the shop and is illustrated in Fig. 2. We wanted warm water to 




FIG. a. 

wash with, and I piped from an elbow in the exhaust pipe to • 
hot water tank as shown at (B) in the sketch. This pipe was ^ 
inch in diameter and ran nearly to the bottom of the tank. 
This arrangement made the water too hot and so I put up an- 
other tank shown at (A) in the sketch, which was supplied with 
cold water. The hot tank (B) was then fed from the first 
one of the pipes at (C). The connections shown under- 
neath, with their valves, thus enabled us to draw either hot or 
cold water, or parts of each, and water of any temperature be- 
tween the two could be obtained. This arrangement gave us a 
satisfactory hot and cold water system for the shop. 
Decatur, III. W. A. Bright. 
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FOUND ! 
Editor Machinerv; 
The ingenuity of the New England Yankee is, so they say, 

proverbial, but I recall an incident that causes me to question 
his right to this reputation as compared to that of his kind in 
"Ole Virginy." It was an unusually cold morning and I was 
waiting for a train at a town of considerable importance in the 
above-mentioned state. The mercury in the thermometer was 
only a few degrees above the zero mark and I stepped into a 
small machine-ahop near by to get warm. (Somehow "machine 
shop" always seems to spell "home" to me.) This particular shop 




was a very humble, tumble-down borne however, hardly large 
enough for two men to move around in, and I found the pro- 
prietor with an overcoat, mittens and a thick winter cap on, stuff- 
ing wood into the top of a "boot leg" stove. There were great 
cracks in the floor that would permit a lead pencil to pass 
through quite readily, but then the shop was set up on boulders 
so that one could crawl underneath and recover anything that 
fell in these cracks, of whose proximity I was remmded by the 
way the wind whistled through them. Well. I shivered and 
ahook and my teeth chattered and I told the proprietor I should 
think his feet would freeze in such a place. Without saying a 
«Drd he stuck his foot up on the top of the stove, pulled up his 
trouser leg and revealed to my astonished gaze an inch and a 
quarter shank with the black paint cracking of! of it as it does 

FOUND! 

ONE WHO CAN DO ALL KINDS OF 

GUN. LOCK and KEY 

Repair work, and also Sewinff 
Machines, Bicycles, Pumps, and 
in fact everything where me- 
chanical ingenuity has to be 
called in question. Orders re- 
ceived for door bells, numbers 
and name plates. 



Umbrellas, Trunks, Traveling 
Bags repaired. Furniture re- 
paired, varnished and uphol- 
stered. 

All orders by mail or express 
promptly attended to. 

(Exact rcprodiictlon, with nvne omitted.— Editor.) 

«4F an old wagon wheel. Pausing between every word to whittle 
<M a chip from a stick of wood he had in his hand, he remarked 
drily: "What do yoo think of that for a shin bone? I'll tell you 
what it is. there's nothing like being adapted to one's surround' 
tngs. I suppose you are also wondering how I can earn enough 
to keep even that hard wood shank as fat as it is. I couldn't if 
I were not able to do many things Chat most mechanics think 
they can't do ff tl»ey have not serv-ed a seven years' apprenticeship 
to learn. I am prepared to make anything from a carpet tack to 
a cyclone. Here, put one of my business cards in your pocket; 
jroti will find a few of my specialties mentioned on that. Of 
<our»c. a shop like this don't provide the most sumptuous living 
And besides having to attend to business, I have to raise my own 
<hickens. But my neighbor*, sad to say. are not so self-reliani 
nor so conscientious about leaving other people's property ainne, 
and to, one morning last spring, I had but one pullet and a roos- 
ter left out of my whole flock, and to make matters «t>rse that 
pullet broke her leg. But in spite of all this I didn't despair. 
The accident to my own leg had given me experience, so I cut 
off the chick's useless foot and bound up the leg. The wound 
liealed rapidly: when it was quite well I stuck a clothes pin on to 
the end of the stump for Mrs. Biddy to hobble around on. You 
ought to see how sleek and fat she grew; and one fine morning 
1 found her with a brood of chickens around her who appeared 
to be listening to her 'fo' the war' and 'ku-klux' stories. But 
the most curious part of it is, that each of them hatched out with 
one 'peg leg.' " 

I took it for granted that my friend of the wooden shin could 
thoroughly adapt himself to circumstances and didn't wait to 
liear any more. When 1 got settled in the train I took his card 
out and looked at it. I will enclose it herewith so that you can 
«dd a reproduction of it to this letter; it may serve la a pointer 



for the young Yankees who think of going down South to surt in 
business when they have finished their apprenticeship. 

I don't see rock-maple shin bones mentioned as one of hia 
specialties but I am confident that he made the one he walks on. 

MiLO. 

• « • 
TESTING CBNTBBS-POINTB IN LATHB DESIGN. 
Editor Machinery: 

In his article upon testing and adjusting engine lathes, in the 
last number, Mr. Van Dervoort mentions the time-honored 
method of testing the alignment of the centers by turning a 
short distance at each end of a bar placed between the centers 
and then calipering the two turned portions. If they arc of the 
same diameter the two centers are in line. 

This method is an accurate one, because it is posaible to 
measure the diameters of the bar very closely with a micrometer, 
but it has the objection that it consumes considerable time. 
Where one is operating a lathe without a Upcr attachment, and 
has to set over the tail center frequently, it is annoying to have 
to hunt up a bar and center it and take the time required to turn 
up the ends two or three times and test them for unifonnily. 

The accompanying sketch shows a device which would not 
only be as accurate, or perhaps more accurate than the method 
just described, but it would be more rapid, and it would pay to 
have such a toot in the shop. The bar A is drilled and counter- 
sunk on opposite sides of one end to fit the lathe centers, and 
on the other end there is a micrometer screw which is made 
long So as to be adapted to lathes of varying siae. To use put 
the instrument between centers, as represented in the sketch, 
clamp the tail stock and turn the bar until it lies in a plane in 
which the two centers are supposed to lie when out of adjust- 
ment. Turn the measuring screw until its point touches the 
face-plate. Note the reading of the screw, move it back two or 
three turns and indicate by a chalk mark where the screw came 
in contact with the face-plate. Now turn the (ace-plate half 
around, together with the instrument, and lake a second meas- 
urement. The difference between this and the first measurement 
will give an indication of the distance that the two centers are 
out of line. 




-e-FACE PLATE 



TK»]1N<1 tNDICATOa. 



I have a device similar to this, only not so elaborate, which 1 
have used for a number of years and have found very convenient. 
There is no micrometer screw, and I depend un a sliding pin and 
set screw with a "feeler" in the shape of a few thicknesae* of 
paper between the pin and face-plate. The idea is not original 
with me. but I do not know who should have the credit for it 
The device was described to m« by i special apprentice, who 
said he had seen it at college. 

In my last letter I exprawtd an aversion to novelties in 
shapcr design, when as good, or better, results can be obtained 
br adbtriag to well-established practice and making all the p«rts 
extra strong and heavy. In the case of engine lathes, however, 
there is one part thai is bound to wear out, however gcncrout 
ita proportions, and that is the lead screw. There would be no 
serious objection to this if the wear were uniform on the whole 
length of the screw, but thia is impossible, as every lead screw 
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is used more at a point a short distance from the head stock 
than elsewhere, and the pitch gradually changes from this point 
to the end nearest the tail stock, where the wear is practically nil. 
Why not, then, make the lead screws of engine lathes reversi- 
ble, so they can be turned end for end? One end could then be 
used for "common" and the other kept for "best," or until the 
first end became so bad that it was unsuitable for any purpose. 
Here is an opportunity for "freak" designs, as you style them, 
^hcre the problem does not seem to be susceptible of solution 
by more kgitimale means. 

While on engine lathes, I cannot refrain from mentioning 
that a point needing stiffening in many of tliis class of tools is 
the tail stock spindle. It would do no harm if it were made 
half again as large in diameter as is the custom. It may be 
argued that when hea\'y work is to be turned the tail stock 
itself should be moved up, instead of extending the spindle, but 
nevertheless it is more convenient to extend the spindle than to 
slide along the tail stock itself, and as long as this is the case 
the spindle will continue to be extended, and very far, too. some- 
times, by most lathe hands. This is the end of the lathe that 
has to take the strain ot most of the heavy cutting, and, in my 
opinion, the tail stock spindle should be more substantial. 

Olin Snow, 

« « * 

TESTING ENGINE LATHES. 
Editor Macjtinerv: 

I noticed in the October is.sue of MACHrNERV an article of 
interest on the testing and adjustment of that universal tool — 
the engine lathe. Every machinist running a lathe ought to 
know how to find errors in the alignment of his machine and 
how to correct them, but it is a notorious fact that a large pro- 
portion of the best lathesmen are at a loss to test their machines 
in any other way than by turning or boring a sample piece. 
While this test may detect inaccuracies, it, however, is a very 
poor guide for the correction of the same, simply because the 
test does not show where the inaccuracy lies. It is evident that 
any method, no matter how refined it may be, is not of much 
value if it does not show exactly where we are to go to correct 
the fault. For this reason I feel compelled to criticise sorile 
portions of Mr. Van Der\'oort's article, as the tests mentioned 
do not positively locate the error. Thus, he says that to test 
the carriage cross-slide for being at right angles to the axis of 
the spindle, take a light cut across the face-plate and test the 
accuracy of the facing with a standard straight-edge. If the face- 
plate be perfectly plane the alignment is correct; but is it? Sup- 
pose, after testing a lathe in this manner, it was found to bore a 
hole tapering? What is the trouble, and what are we going to 
do to correct the fault? Cut and try methods arc tedious, and 
in this case the chances are that the inaccuracy would be aggra- 
vated in one place while they were being corrected in another. 




as the centers of the lathe. A hole must be drilled through the 
bar near one end. and another should be drilled and tapped at 
right angles to the first for a set-screw G to hold the angle- 
piece C shown in the accompanying figures — i, 2 and 3. The part 
C should be made from 5'»" iron rod, so it will be quite stiff, 
and should have a hole drilled and tapped in the outer end for 
the screw F. The head of tliis screw ought to be rounded to 
approximately spherical shape, or bluntly pointed, so that if the 
screw be adjusted out or in, the point of contact will remain 
about the same distance from the center of the face-plate A. 
One end of the bar B should be turned and finished smoothly 
for a short distance from the end opposite that carrying the 
part C. 

The first test to be made may properly be to determine 
whether the center bearing is bored so that it is not slightly 
eccentric with the center of the spindle. The determination of 
this error is, however, a minor matter, as there is not one lathe 
in a hundred but the center will run out slightly when placed 
in a position diametrically opposite to that in which the point 
was turned. The result is that machinists generally mark the 
center for the spindle when it is trued up so that it can always 
be put in that position when used. To test it for eccentricity, 
however, all we need to do is to turn the point off nicely and 
then remove the center and replace it in the hole so that it wilt 
be turned one-half way round. Then place the bar B on the 
centers, with the turned part next to the face-plate. The cross- 
slide is run up till the end of L touches the turned part of the 
bar B with a piece of tissue paper held between the two. Now 
hold the bar stationary on the centers and revolve the face-plate 
slowly, and note whether the pressure increases and decreases 
on the tissue paper during the revolution. If it does not, with 
the center in different positions, the center bearing may be 
regarded as being accurately located, but it will almost surely 
show a variation, as the test is quite a rigfid one. 



There is. however, a simple method for testing and locating 
the errors of an engine lathe which is used to a limited extent, 
but which does not appear to be generally understood. The 
materials for the test are those that can be found in any shop, 
and but little work is required to rig them up into a reliable test- 
ing apparatus. Suppose we are to test an 18" lathe that is six feet 
between the centers. A round bar of iron 2" in diameter and 
about five feet long will be required as the principal part of the 
testing appliance. This bar must be centered nicely, the holes 
being drilled and reamed with a center reamer of the same angle 




Having tested the live center, and leaving it in a position of 
truth, we arc ready to try the tail-spindle E. With the turned 
end of the bar B next to the face-plate, adjust the cross-slide 
so that the tissue paper is lightly held between the bar and the 
end of L. Without disturbing the adjustment of the cross- 
slide move the carriage to the tail-stock end of the lathe, as 
shown in Fig. 2, and reverse the position of the bar B on the 
centers, but do not screw the tail-spindle up until the tissue 
paper has been inserted between the bar and the end of L. If 
the tissue paper pulls from between the two with the same 
resistance in both cases, the lateral adjustment is correct for 
that position. Now loosen the tail-stock and slide it along for a 
distance equal to the maximum movement of the tail-spindle in 
the tail-stock and try the new position in the same manner. If 
there be no change, the alignment and position of the tail- 
spindle is correct. The same method may be pursued in cor- 
recting the vertical alignment, only the part L should be of such 
shape as will enable the end to come above the bar B. Precau- 
tions must be taken in all cases to have the tail-spindle screwed 
up with the same degree of. pressure, which should be just suf- 
ficient to prevent shake on the centers. 

Having tested the alignment of the tail-stock, the truth of 
the head spindle may be tried for parallelism with the axis of 
the lathe. With the apparatus in the position shown in Fig. l 
the screw F is adjusted towards the face-plate until the tissue- 
paper is lightly held between the two. Now turn the face-plate 
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and the b«r B one-half rotation and then try the paper. If it be 
held tighter or looser, it shows the axis of the spindle to be out 
of parallel with that of the lathe. If the paper be Iooscm on the 
•tdc next to the operator, it shows that the axis of the spindle 
hai the position f^hown cxagRorated in Fig. 1 by the line J K. 
H I bring the axis nf the bed. To correct this fault it will be 
ncCBUaO' to Bft the boxes at the face-plate end of spindle over 
Ofitil the axis of the spindle coincides with that of the lathe. It 
win ihcB be necesiary (o rcadjuM the tail-spindle alignmcnl. 
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no. 3 
Ahrr the correct alignment of the head- and tail-spindle is 
obtained the cross-shdc may be tested for its right-angle posi- 
tion. With the cross-slide in the position shown in Fig. 3 and 
At bar B with the angle-piece turned as shown adjust the tissue 
''Piprr between F and I., then, without moving the carriage, run 
thr cross-slide M over and turn the bar until the end F again 
aburt* against L as *hown by the doited lines. If ihi* tissue paper 
be held with the satno dcKrrc of resistance in this position, the 
croM-^Ude is at right angles with the spindle and will face work 
to a pUoe «ttrface. A lathe adjusted in this manner should face 
work lo • plane jiurface, bore a hole of uniform diameter and 
tttni ■traig^ht within reasonable limits. Neuo. 

• « • 

BOMBTHINQ MORE ABOUT SHAPER SLXDEB. 
£4iMr Machikrry: 

t notteed a letter in the October issue of Maihinebv 
wbkh commented on the form of shaper slide suggested 
by the writer in the September is«ue, but apparently Mr. 
Gray doc* not think the scheme to be very feasible, as he 
works in an idea of his own. which is supposedly superior. As 
rrery one has a right to his opinions. I cannot quarrel with him. 
Iml BS some of my friends have expressed thctr surprise at what 
they are pleated to rail a freak design. I have felt called on to 




it.ti;sT«ATiNii sratNO or tool. 
otfcr another argument which is thouKht will put the idea in a 
CkSier light. As those who read the letter will remember. 
the argamcfit was advanced that a certain amount of spring 
watanavoidable in any feasible form of ^llapcr ram, and in view of 
this bicl. a form was suggested which would make the defection 
imifurni. The great objection appears to be with those who crit- 
icM* tho arT»ngeroeDt, is that it weakena the support of the ram 
when working short and close to the frame. The force of this 
ob}ectJoa is admitted, and attention was called to it in the 



rrigtnal letter, but the writer considers the benefits to be derived 
to more than <i(Tset any di^advantagi-s. 

A good engine lathe under ordmary circumstances will bore a 
hole that will not vary from parallel over one-hall thousandth 
of an inch in a distance of six inche*. and. in fact, this error 
Mould probably condemn the tool on very close work. The 
boring tool is hehl m the tool-post at a distance from the point 
tha*. will approximate eight inches, and the spring of the tool 
even under the moM favorable circumstances is many times the 
allowable error In homogeneous material, howe^'er, the amotmt 
of spring is uniform, which gives a uniform result in the hole 
belog boreil. Suppose, howe>'er, that some machinist ban 
noticed the springing nf the boring-tool, and in endeavorinfi to 
correct the fault he devises the «teady-re»t shown in the accom- 
tianying sketch, in which (A) is the steady-rest bolted to the 
lathe-bed and having a Inde bored for the >hank of the tool (B) 
which is thus solidly held to the work when starting the cut It 
dcts not need any prrphet to tell what the inevitable result must 
be, as the further Ihe tool progresses on its way, the greater 
the amount of deflection, so the hole bored can by no possibility 
be parallel. It seems to the writer that the conditions met by 
the shaper ram are exactly the same, and that the only way to 
overcome the evil is to accept the logical solution, which is to 
make thr deflection uniform at :»ll points of the stroke. 

Newark. N, /. F, FulcitKOM. 

• • • 

FAULTS IN SHAPER DESIGNS. 
liditor M AC r 1 1 X r.R V . 

Nearly all modem shaper designs are such that they cannot 
truthfully be called tools for doing accurate work, but their j>opu- 
'arity is partly due to the-ir ready adaptability to many kinds of 
M.c>rk, and mainly to the fact that most of the work done on them 
docs not rerjuire accuracy. 

The pillar style is the most inaccurate of all designs, and no 
m.ittci what «hnpe or l;ow heavy are the ram and guides a long 
piece cannot be platted straight, from the simple fact that tlie 
fit in the guides must be at least free enough to allow oil to 
Mow Lilween the surfaces and the long overhang of the ram mul- 
tiplies Ihe effect of the free fit. Furthermore, on account of un- 
equal wear the ruides become cur>'ed, and it is then impossible 
I > pbnr anything straight. 

.^s if that were not enough, the table is also another source 
of serious error. The table <>addle is always shorter than the 
rail and is used most in the center, so Uiat the Ubie soon wears 
and sags more at Ihe middle of the rail than near the cndit. The 
table support is radically wrong, because the weight of the tabir 
and all on it overhangs, and the pressure of the tool cut crowns 
the whole. Of course all these faults of design have been reco;?- 
ni/ed. and some notable attempts have been made to avoid 
them. 

Without departing from Ihe pillar style, the most heroic effort 
was made by the Fox Machine Company, who adopted the mill- 
ing machine style of table, which almost eliminates the evil 
effects of wear and overhang of table. Their design of ram and 
guides, while an improvemrnl on the ustial style, is not a com- 
plete remedy for it* evils. 

The design, however, shows throughout marked evidence of n 
full recognition of the faults of the ordinary designs, and is an 
intt lligcnt and praiseworthy atlem(it to overctjme them. To 
rcnedy »omewhat llie evil of the overhanging table, some makers 
use a sliding prop under its outer end; but this is a nuisance, 
because it must be adjusted every time the table is raised or 
lowered and it is also about in the worst possible place a sliding 
lieanng could be placed if it is to be kept clean and m good 
working order. The fact is that Mirh a levice i* a confession 
thai the table needs a radical change of design. 

The traversing head style of shaiirr has a belter kind of table, 
l>ecause the table- supporting f ttides are not subject lo any seri- 
ous wear, but the ram-mounting is worse than that of Ui* pillar 
style on acconnt of the additional sliding joint of the traversing 
head. 

The most radical design and the one whirh approaches near- 
est the conditions required for accurate work is the Rielur-Is 
style. In this design there is but one feature which causes difb- 
cally. and thai is the feeding of the tool brad along the rail, 
which is always changing its distance from the supporting and 
guiding ways, hence the toot always springs away from the cat 
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most of all when at the outer end of the rail. The tabic .nlso 
springs the most when the tool is in the outer position. This 
design, however, embodies the right idea of tool-guide construc- 
tion, and it can be modified so as to do very accurate work 
and maintain the shape of its wearing surfaces in a superior 
manner. The sole function of the tool -guiding head should be 
to carry the tool in a straight line, doing away with the trans- 
verse rail feed and retaining only the vertical feed as on the pil- 
lar shapcr. The table for it should be supported from the base 
of the frame on a broad horizontal surface and have a transverse 
feed, With such a design the spring of the tool-carrying head 
would be a constant amount, no matter what the length of stroke 
or position of the object being planed. A good point in this 
design is that the wear on the guides which carry the tool-head 
could be readily equalized by choosing different locations of the 
table when the work permitted. Conceding the superior accu- 
racy of such a shaper, the practical question is whether any one 
would buy it if it were offered. It would undoubtedly cost more 
to build than the regular kind, and, of course, no one would buy 
it at a higher price unless a more accurate machine was needed. 
It would cost less than a small planer, be equally accurate and 
more convenient to operate. That there would be some demand 
for such a tool is evidenced by the attempts to improve the regu- 
lar stj'le. Owing to the cost and the radical departure from 
standard designs, it would not sell without considerable persua- 
sion, but it once introduced in a shop it would be sure to rank 
high in competition with other kinds, BELL CRANK. 

* ♦ * 

TURNING CRANK SHAFTS, 
Editor Macufnerv: 

Enclosed find sketch of a jig used at the Mare Island Navy 
Yard for turning plain crank shafts for steam launches (A) is 
the end of the lathe spindle, on which is nicely fitted the casting 
(B); (B) is turned and faced and on its end is struck the circle 
(C) which represents the throw of the crank. The hole (D) is 
bored exactly 2 inches in diameter and as deep as required. The 
piece (B) is then carefully chucked and the holes (E). and (E i) 
are bored respectively 2 inches in diameter and slightly over 2 
inches with their centers at right angles and of a proper depth. 
Two inches is the finished size of shaft, and it is first turned to 
within 1-16 of finished size. The crank arms (G) are then planed 
to sire and at exactly right angles with the shaft. The space (H i 
is machined out roughly. Into the hole (D) is nicely fitted the 
piece (F) which has a square end; this end is planed out in the 
center down to the dotted lines (I) and made to fit the crank 
arms. The crank shaft is put into the lathe and fitted to the hole 
(El), which is larger than the size finished of the shaft. The casting 
(B) is screwed on the mandril, the piece (F) put in place and the 
end of the shaft inserted in the hole (Ei) with the crank arms 
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RIG FOR TUJtWmO CRANK TINS. 

in the slot of piece (F). When this is done, all the set screws 
are set up and the wrist (J) is turned down near the size. The 
shaft being reversed and both ends roughed, it is again put into 
the centers and finished to size, which makes a fit for hole (E) 
and the casting (B) comes in again for finishing the crank. The 
back center is not used in turning the crank. This jig does good 
work and when a number of crank shafts are to be turned it saves 
a great deal of time and makes them all alike. 

The jig was designed by Mr. W. G. Luper who had charge of 
the launch engine work. There were a number of launch crank 
shafts made in the same shop that reflected a great deal of credit 
on those concerned. The flange coupling on the end of the 
shaft, two thrust collars, two pairs of forward and back eccent- 
rics (compound engine) and two cranks and air-pump eccentric 



were all forged in place; the finished size over all being only 26}4 
inches long. 

The ends of the shaft were turned up on the centers and a disk, 
with all the centers required, fitted to either end. It was a ted- 
ious job, requiring a great deal of skill, but Mr. Bruner, the 
lathe man, did the work right. When the shafts were put in 
place there was no bother in finding some way to move the dif- 
ferent eccentrics one way or the other in order to make the valvej 
divide up in the proper manner. W. db Sanno. 

Kern City, Cal. 

* ♦ ♦ 

The ability to harden copper is thought by some to be one 
of the "lost arts," but it is more probable that instead of hard- 
ening the metal the ancients mixed with it a quantity of tin which 
made it hard and tough enough for their purpose. 

* * tt 

POUR-SPINDLE DRILL PRESS. 
The accompanying illustration shows a new four-spindle drill 
press that is now manufactured by Foote, Burt & Co., Cleve- 
land. Ohio. A new feature of the machine is the in-and-out 
adjustment of the drill spindles, in addition to the longitudinal 
adjustments. This makes it possible to drill four holes at one 
setting, in cither a straight line or staggered, with any spacing 
from 2j^ inches to 36 inches, center distance. The in-or-out 
adjustment is 2 inches, and almost any layout of holes can there- 




MULTIPLB SPINDLE DRILL PRESS. 

fore be drilled with this machine. It is provided with power, 
cross-feed and automatic knock-off, and has three changes of 
feed and spindle speeds. Quick returns for the spindles are also 
provided. 

The table is adjustable on the colcmn vertically, so as to take 
various thicknesses of work under the spindles. The spindles 
are driven by steel bevel wheels having planed teeth, and are 
geared in the ratio of one to two of driving shaft. The machine 
will drive four three-quarter inch drills in steel. The table has 
T-slots and an oil groove around the edge, so that oil can be 
freely used. Similar machines are also made by this company 
with from two to ten spindles. 
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>RAnQHTBMEN*S ANQLB INDICATOR. 

tcful and novel tool for draughtsmen is shown below, 
is made by the Ashland Tool Works, Ashland, Pa. It is 
!e indicator, consisting of two swivelling blades attached 
r swivelling points to a German silver protractor, by 
the blades can be set at any angle desired and locked in 

position. The in- 
strument can be 
used as a triangle 
in connection with 
the T-square or as 
a protractor. It is 
also exceedingly 
convenient when 
parallel lines arc 
to be drawn at any 
other than the 
standard angles. 
as, for example, in 
g screw threads. The instrument is said by the makers to 
intely made, and the cost is low. As usually made, the 
^re of celluloid, one inch wide and five inches long. 
r« alao made of nickel-plated steel, with level attachment, 
dcs' use, if desired, and make a convenient tool for the 




aANKLIN INSTITUTE ANNIVERSARY. 
Franklin Institute, Philadelphia, Pa., reached its scvcnty- 
nlversary last spring, but its celebration of the event was 
d until the time of the Export Exposition, which is now 
tcid at that city. The first of the meetings took place on 
k night, October 2, when the chemical section of the 
m opened the exercises with an introductory address by 
liph W. Richards, the president of the chemical section, 
b outlined the policy of the Institute: 
said that chemical science has always been prominently 

td in the Institute's membership. The organizer of the 
Samuel Vaughan Merrick, was himself a practical 

ian. but had as his co-worker William H. Keating. 

of chemistry in the University of Pennsylvania, and 

OW the call for the preliminary meeting. Thus me- 

chemistry conjointly presided at the birth of the 

fittingly typical of its future sphere of activity, 
^•or Keating was appointed Professor of Chemistry a» 
I the Institute was organized. At the annual meeting it 
ri<led to form a section to which all chemical questions 
be referred. This principle of the subdivision 01 the Insti- 
ls 90 (ruitlul of results that the example has been fol- 
l>3r the organization of lour other sections. The creation 
I was a distinct gain of activity to the Institute, stimu- 
ndividual effort in the direction thus specialized, and re- 
^ealthily on the other membership by the general increase 
est in the Institute's work. 
Institute which so worthily bears the name of Franklin 

rs stood for the happy combination of theory and prac- 
I snion of pure and applied science. 

iirsday evening, at the session of the mechanical section, 
lan Sellers gave an interesting address upon "The 

of the Mechanic Arts in Three-quarters of a Century." 
that his own lifetime was exactly coincident with that 
smolive. Previous to the starting of the first railroad 

lid in 1827. which marked such an era in the commerce 

rid (it had been in use before in hauling ore and coal 

mines by horse traction), Oliver Evans in Philadelphia 
had dear perceptions as to the possibility of a steam 

enirine. The locomotive was then created separately 
c rkilroad. and it was the bringing of the two together, 
oM by Evans and others, that made the modem railroad 
u tioderfttood by rapid transit now. 

wogress of the mechanical arts depends wholly upon the 
res tlut are making for reproducing machinery: so that 
b of the machine tool industry, wholly within the period 

ti being considered, was of the utmost importance a» 
§ the rate of progress that could be made. 
ellcrs told a number of anecdotes in the course of his 
among whtch were the two following, the first of which 
early machine tool work: 




He said that when the engine was built for pumping the water 
at Center Square, Philadelphia, before the Fairmount works 
were built, the Oliver Evans type of high-pressure engine was 
used. The cylinder was cast in New Jersey. The boring rod 
for boring out the cylinder was erected with cutters in it, with 
levers attached, so that men walking around could propel the 
cutting tools, and gradually force the rod down through the 
cylinder until it had been turned out approximately round. After 
that It had to be filed to a surface. Probably a month was con- 
sumed in boring the cylinder. Previous to that fire-engine cylin- 
ders had been built in Philadelphia bored out in a similar man- 
ner by hand-boring tools. There were no lathes at that time fit 
for that work, nor was the planing machine then in existence. 
That came when Dr. Sellers was nearly a grown man. He 
wished to emphasize the fact that from it sprung all the wonder- 
ful advance in machine tool art. 

When Oliver Evans gave the makers the size of the boilers to 
run the Center Square engine— they were plain cylinder boilers — 
those in charge of the erection deemed that if the length he pre- 
scribed waa just enough for the requirements it would be well to 
make them ten feet longer. So they built them ten feet longer, 
but the boilers would make no steam. Evans was in New York 
and they sent for him. He returned as speedily as he could by 
the coaches of that day. and told them they must cut off the ten 
feet. The fire would not extend far enough back to heat the 
additional length, and all the steam made on the front end was 
condensed in the back end. This anecdote shows the general 
ignorance of the principles of the steam engine at that day. 

"When the perfection of modern mechanical methods is con- 
sidered, however, the results obtained in early days should excite 
our admiration. Fifty years ago the locomotive had a speed 
record of a mile a minute; the improvements since have been in 
schedule time and longer runs, rather than changes in the origi- 
nal machine. Skilled Morse telegraphers of to-day can do as 
rapid work with Morse's original machine, 

• • • 

FILLETS AND ROUND CORNBR8 ON CASTINGS.* 

The in older who keeps hi* eyes open will notice quite a variety 
of materials worked into fillets on the various patterns he han- 
dles, especially if he works in a jobbing foundry. Wood, leather, 
lead, beeswax and putty comprise the kinds ordinarily used, and 
they each have their time and place, except the metallic one. A 
pattern being of wood has a fibrous nature, which will hold glue 
or any other adhesive substance, while lead has no affinity what- 
ever for glue; so the only thing that can be employed is shellac 
or nails. I have used yards and yards of lead fillets, to can 
speak from experience, and I have seen old engine beds and 
their foundation boxes returned for repairs, where these fillets 
were fairly stripped away from the pattern; even the small bung- 
head wire nails used would not keep tliem anchored down. 

Probably the finest fillet of all is made of wood, worked out of 
the solid pattern, having no feather edges whatever, but this is 
a very expensive kind, and can only be used on the finest jobs, 
so in every-day practice we have to add the fillet to the pattern 
as a separate part. 

For fillets from 1" ndins down to H*. leather is unquestioit- 
ably the best and most practical material that can be used, and 
when properly applied will not peel up even with the hardest 
usage, and requires no nailing whatever, glue being the only 
agent employed. Thote who condemn the leather fillet for pat- 
terns, probably do not undersund the proper nKlhod of apply- 
ing iL There is a sort of trick about it. to be sure, the key-note 
of socceis being hot water. Cover the back of fillet with thick 
glue, and place it quickly on the pattern, initantly drawing a 
round-ended slicking tool of proper radius along its surface, bear- 
ing down hard to exude any superftuoua glue, and following 
this with a woolen cloth wet in very hot water, to remove all 
pressed out by the slicker. Repeat this until not a particle of glue 
squeezes by the edge of the fillet, then wipe with ■ dry cloth. 

This is really not so much of an operation as it may seem 
from the description and many feet of Uieae fillets ran be applied 
in a very short space of time. 

Where it is hard to bind the leather neatly armiad small 
curves, etc, just immerse it in hot water, taking it ottt ioatantly. 
This renders it perfectly plublc. but it means quick work, for 

•FriMiiMpcr bjr Joka M. Etehanlsfta, te the Jamnmi ot Aawleaa Vovadry- 
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the thin edges will shrivd and liardcn at once if not immediately 
placed in position and burnished down, as previously described. 
A leather fillet put on properly, with strong glue, can only be 
removed when dry by main force, and will then come oflF with 
fibres of the wood adhering to it, and sometimes the leather 
itself will keep breaking, it takes so much force to make it let 
go. Light patterns are strengthened by them to such an extent 
that nails are frequently unncccssar)'. 

Beeswax is all right for very small fillets, and for finishing 
out where leather ones come together at the top edge of a rib. 
when the curve is very small, and for many other places. The 
vrs.x is prepared by being put in a cylinder, having holes of 
varying diameter in one end. This is warmed and the wax 
forced through a plunger, and then applied with a warm slick- 
ing tool of the right radius. 

If used too cold the fillet will not adhere firmly to the wood. In 
fact, it is hard to lay wax fillets satisfactorily in a cold room, 
for both pattern and wax are chilled to commence with, and the 
heated iron bearing on the top surface of the fillet only makes 
it difficult to communicate the heat evenly enough through the 
whoJe mass to secure a firm contact with the wood, and after the 
pattern has seen constant use in the foundry, the wax will peel 
up badly: also it is not a desirable substance for a fillet if sun- 
shine or heat of any kind strikes it to any extent. 

Putty has always been used in great quantities in pattern 
making, and probably always will be, on account of its cheap- 
ness. Undoubtedly more feet of fillet can be applied in a given 
time with this substance, for a given amount, taking both tlie 
material and labor into consideration, than with anything else, 
but it is only adapted to cheap work, and not for standard pat- 
terns, as it is soft, easily dented, marred or bruised, besides 
imparting no element of strength to the work. In some places 
plaster of paris is added to it to increase its durability, but when 
this is done, it must be used immediately after mixing. 

Black putty is also frequently used. This is nothing but com- 
mon putty mixed with lampblack, and is employed only on 
cheap work, hxving but one coat of shellac, this being applied 
after the sand-papering, thus comparing in color with the black- 
ing on the pattern, and saving a second coaL 

When fillets are called for having a radius above i", then they 
must be worked out of wood, and this should be done after 
gluing to the pattern, not before, in order to have the feather 
edge adhere as firmly to the work as possible. It is almost im- 
possible not to have the edge curl away if cut out first, and then 
fastened to the pattern, even if the precaution is taken to have 
the angle of the fillet made sHgluly greater than that of the 
corner it fits, in order to cause a binding of the edges. 

A mold of any considerable size can be made more safely, 
quickly and easily and with a minimum of labor, where these 
points have been considered in the design, and carefully fol- 
lowed out in the pattern, and with far more chances for a perfect 
casting, as the danger of cracks in shrinking has been elimi- 
nated. 

I would go so far as to say that everj' edge of a pattern, except 
on surfaces to be machined later, should be rounded, even if the 
radius of curvature is so small on some light work, that it can 
be done entirely with sandpaper, and on brackets, ribs, heading, 
etc., it is much more satisfactory when one gets accustomed to 
it to have the edges terminate in a semi-circular section, rather 
than flat with the two corners somewhat rounded. 

This rounding of outside surfaces is necessarily on the pattern 
itself, but there is something else frequently not on the pattern 
that is expected just as much to be on the casting, and that is. 
the fillets. How many molders can testify to getting patterns 
with a chalk mark all around every corner and rib, and this 
injunction in two words, "cut fillets," also marked in chalk 
somewhere on the surface. Once in a great while a case occurs 
where this is justifiable, but it should be rare. A molder does 
not nrofess to be a sculptor, and when he is forced to carve o'lt 
fillets in the sand, who can blame him if, instead of being the 
radius of a circle they prove to be the hypothenuse of a right- 
angled triangle. Then, too, there are often places in the mold 
where it is very difiRcult to do this, without dropping sand down 
into parts where it is hard work to remove it, and the result will 
be an imperfect casting. 

The fact of cores coming into the interior of a casting, and 
the places made by them being entirely out of sight, is sort of 



a "will-o'-the-wisp" to some, who imagine that fillets are unnec- 
essary because they do not show. This is a great error. They 
are just as much needed here as elsewhere, to strengthen the 
casting, and to help resist shrinkage strains, and should be put I 
in of a size proportional to the casting to which they belong, ■ 
but need not be made excessively large, as they frequently are 
on the outside of a pattern simply for the graceful eflFect, for J 
these are not seen. Their place is in the core box. and not as a | 
production of the coremaker's trowel or file. It will sometimes 
happen that a fillet is called for, on what is the top. or open end 
of a core box, thus making it impracticable for the pattern 
maker to provide for it. In such cases the core maker ought 
not to object to making it in the sand, and, as it comes within 
the casting, and is out of sight, a plain, flat damper is all that is 
required, and the fillets already in the core box will be a guide 
for the size. Another case showing the utility of heavily 
rounded outlines and fillets on castings is when they undergo 
the cleaning process, and they will also pickle and peel more 
freely, as there are no sharp corners for the sand to stick into, 
and thus time, and the edges of cold chisels, are saved. 

As we reach the machine shop, the man who snags the cast- 
ing finds no sharp corners full of sand to be scraped out with old 
files, and as he scours his work down with the coarse emery 
brick preparatory to painting, he can do much more effective 
service, for as the stone becomes rounded on the corners with 
use, it will still clean the large fillets, whereas with sharp cor- 
ners it could not and finally, when the iron filler is applied to 
one of these smoothly outlined castings, it can be sand-papered 
down easily and quickly, so that, after the painting is completed, 
the effect, when properly done, is almost like velvet 



LUCIAN SHARPE. 

We learn with regret that the senior member of the firm of 
the Brown & Sharpe Manufacturing Co., Mr. Lucian Sharpc, 
died at sea while returning from a trip to Germany. The de- 
ceased was born March 20, 1830. and was therefore nearly 
seventy years old. He worked on his father's farm in his youth 
and received a common school education. Leaving the farm, 
he served a five years' apprenticeship with Joseph Brown and 
was adinitted to a partnership in 1853. The firm of Brown & 
Sharpe was incorporated as the Brown & Sharpe Manufacturing 
Co. in 1868, and Mr. Sharpe has always been actively associated 
with the business end of the corporation rather than with the 
mechanical department. A widow, two sons and four daughters 
comprise the family which .survives him. 

Mr. Sharpc has left to those who come after him a business 
that has been conducted on principles of the strictest integrity 
and that furnishes employment to more than 1,800 men. 

The employees at a meeting held Oct 21 passed resolutions 
of respect and condolence for his family, and expressed the sense 
of their own loss in the following words: 

"Whereas, Our respected employer and esteemed friend, Mr. 
Lucian Sharpe, has been removed from among us by death, we, 
his employees, desire to express our personal sense of loss, our 
appreciation of his character and our sympathy with his be- 
reaved family. 

"We have lost a just employer and a kind friend; this com- 
munity a distinguished citizen, a wise counsellor, a true gen- 
tleman and an honest man. 

"We appreciate the strength and nobility of his character, his 
kindly spirit, his scrupulous integrity and his profound common 
sense. In the management of his business he was himself as 
prompt and attentive to details as he would wish others to be. 
and his acts and influence tended to elevate hi.s employees. His 
cflfort to express exact truth in every production will remain 
with us as a worthy example and perpetual inspiration. 

"We extend our heartfelt sympathy to his bereaved family, 
and shall ever aim to show it by that faithfulness in our several 
positions which so thoroughly characterized him in all the re- 
lations of his life.** 

Oscar J. Beale. 
WiLi.ARu T. Hatch. 
Alphevs L. Grejlnk, 

L. D. BlRLINCAME. 

D. D, Donovan. 
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PIPE BENDING. 
R. H. PiR»v. 

c iron piping of an ordinary steam plant does not usually 
rd many exaniplrs of turns and offsets made by long bends 
!« the pipe, but changes in direction are almost invariably ef- 
fected by the use of pipe fittings of the required angles. The 
reason for this slate of affairs is not difficult to understand, for, 
aldtoagh it is generally understood that the less abrupt the 
chuise in direction of the flow of any medium, the less the 
loMct from friction, yet the difficulty in making satisfactory 
htmdt in pipe mticJi larger than il-j inches is generally enough to 
dt^cotingc any refinements of this description. The piping of 
railway rolling stock, however, is subjected to such severe usage 
Aai every expedient is adopted in the best practice that will 
ledacc leakage and maintain the integrity of the pipe lines, espc- 
cUIt ia the train pipes for the air brakes. 

The consequence is that pipe fittings for changing the direction 

oi any pipe, either on the locomotives or cars, are avoided 

whenever it is possible to bend the pipes and get them into posi- 

^ bo a when bent. Many of the pipes on a locomotive arc there- 

■^hc Ml crooked that they will scarcely lie still when laid on the 

^^^por. and to be obliged to duplicate such an example of pipe 

^^Bading is enough to strike terror to the heart of a pipe-fitter 

^Hm accustomed tu such wurk. 

Th* proper bending of the larger sizes of pipe is a distinct 
tiranch of pit»e-fitting which is rapidly coming to the front, espe- 
cially in plants that arc making extensive mstallaiions of pncu- 
OMtic tool*, as it has been found that the losses that occur in 
pipe lines put up in the U5;ual slipshod manner are enough to 
warrant the extra expense of long bends instead of the ordinary 
fitting* It is thought that m view of these conditions a few 
pointers calculated to assist in making difficult bends will be ap- 
preciated by those likely to encounter work of such description. 
0{ course, where large numbers of pipes are to he bent to the 
radios it pays to expend considerable time and money on 
s and apparatus for the work, but where the pipes arc 
for a special job and tu a variety of radii, it does not u^tually 
to prepare anything of the sort; so in the following it will 
aacunieil that nothing is provided for the work that wilt not 
loaod in any ordinary shop. 

The most practicable method under such circumstances is to 
fin the pipe to be bent with perfectly dry sand and plug or cap 
the cndt so that the (illmg will be retained under quite severe 
haiMOHifr. Care should be taken to have the pipe well filled with 
(he and and that there is nothing inflammable or damp in it, 
a* the nccessar)' hcalmg of large pipes is very likely to cause a 
•criont explosion. The heating of the pipe may be done in an 
ordinary forge, and should be restricted to the part of the pipe 
that is required for the bend; also overheating should be avoided, 
aa the loM from scaling has a very appreciable effect on the 
i_VHrMinK strength. The best results will be obtained when the 
Hs^at is not carried above a full red, as the liability to kinkmg 
r l» ICM. and in any case it is usually necessary to heat two or 
I three times before a sharp bend can be satisfactorily made, so 
KJhM nothing is gained by heating to a high temperature .\ can 
^^1 water should be provided, which should have a spout so that 
a MmII Uream can be directed exactly where needed, as its proper 
■le plays an important part in securing bends without ktnks, a 
poifli which i* highly desirable, as a kink is always an eyesore in 
the appearance of a pipe, besides seriously reducing its capacity 
at Uuu point. 

After the pipe has been heated to the proper temperature, it is 

dattipMf in the vise as close to the lr>cnlion oi the bend as pos- 

Ale without grasping the red hot part and the bend started, 

h«t Arst the outside of the curve should be cooled with water 

CirefiiDy applied from the can. The inside of the bend being 

plastic is compressed as the bend is made with very little 

towards flattening, but if such a tendency develops, it 

he cofrected by loosening the pipe and using the jaws of the 

to bring the flattened part back to an approximately cir- 

lectioa. The .reason for applying the water to the outside 

carve is that by forcing the bend to take place on the in- 

of the carve, the pipe walls are better supported by the fill- 

mg. for the reason that the cubic contents are slightly reduced 

hy the compression; whereas if the exterior of the curve be al- 

loved to ■tretch. the cubic contents are slightly increased, which 
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allows a stnall amount of slackness in the filling at that point 
and a consequent lack of support to the interior of the pipe. The 
use of water also plays an important part m tJie proper lorma- 
tion of the curve, as by its Uic the pipe may be cooled at a point 
where the required curvature has been obtained and still leave 
the remainder in a condition to be bent a« desired. When bend- 
ing pipe without formers it is ncccssar>- to have a template, which 
may be made from a ^i-inch rod bent to the desired cur\e and 
which, being laid on the pipe while bending, gives a guide for 
the operator. The use oi water for cooling the outside of the 
curve can usually be dispensed with when the raditls cqttaU or ex- 
ceeds fifteen times the diameter of the pipe. 

When bending the cheaper grades of butt-welded iron pipe 
care should be taken that the seam comes on the inside or the 
outside of the curve and not on the sides, at it is much more 
likely to crack open in the latter position. While considerable 
experience is required before the best results can be obtained in 
hot pipe bending, the method to be pursued is simple when it is 
understood — a condition which, however, is equally true of many 
other things. 

When piping or thin tubing is to be bent and it is necessary to 
avoid heating on account of the finish or other reasons, it is cus- 
totnary to use a filling that can be melted at a low temperature, 
such as rosin for cupper or a metal alloy for iron or sied pipes. 
.\> these alloys are made (hat will fuse at or slightly afiovc the 
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I'oiltng point of water, their use is feasible on small pipes, but 
scarcely so on the larger ones, as the immense amount of mcul 
required, together with the inevitable losses from melting .and 
filling, IS a serious expense. 

A "limplcr method which has been recommended for cold 
bending is the use of a coil of closely wound steel wire of a dta* 
meter slightly smaller than the inirrior of the pipe to be bent. 
Good results arc obtained where the curves are of a moderately 
long radius and where the bend is not of sufficient angularity to 
prevent the removal of the coil after the bend has been made. 
This difliculty can be helped by tapering tlie coil to which the 
chain or cord is attached to a smaller diameter than the main 
part, so that when the tension i* applied the turn* of wire suc- 
cessively reduce in »ijre until the whole coil can be removed The 
use of bends in piping will usually necessitate the use of unions 
or right and left couplings, both of which are somewhat more 
likely to leak than the ordinary right-hand coupling, but when 
property put together there should be no trouble in this direction, 
and, besides, such a construction possesses an advantage in bring 
much easier taken down for repairs or change than the ordinary 
system. 

The time is. therefore, not far distant. let as trttst. when the 
piping of our modem plants will be characterized by the a hwiw a 
of unnecessry righl-angte pipe fittings and thr pr es enot of 
gr*eeftll curves that satisfy both the eye and the instincts of the 
mechanical engineer. 
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A DEPARTMENT INTENDED TO CONTAIN COBRBOT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST. 
Olve all details and name and address. The latter are for our 
own convenience and -will not be published. 

10. — M. P. B.: I have seen a man set the tail stock of his lathe 
over and turn a piece taper at one trial, without any filing, so 
that it would fit a taper hole. Please tell mc how to set over the 
center so as to do this. 

A. — We think, in the first place, that if your friend had rubbed 
a thin coating of Prussian blue on the taper piece and then 
fitted the two together he would have found by noting where 
the blue had rubbed of? that he did not have a close fit the 
whole length; or, if he did, it could have been only by chance, 
(or, unless some very unusual precautions are taken, such ai 
would not be used in every-day work, it is not possible to obtain 
so accurate a taper by setting over the head stock without one 




or two trials. In turning tapers it is best to determine before 
starting what the large and small diameters of the taper are to 
be. Suppose, for example, that you have to turn a Morse taper 
shank on a piece Hke Fig. i. Wc know that the Morse taper is 
about ^ inch per foot — that is, a taper piece i foot long would 
be about ^ inch larger in diameter at one end than at the other 
end. Suppose you have a socket to fit the taper to and that you 
find it is 4 inches long and that the mouth of the socket measures 
about 1.25 inches. Since the taper is fi inch per foot, the taper 
in 4 inches would be 4-12 X ^i = '-3 X -62S = -2 inch, and this 
subtracted from 1.25 inches, the large diameter, gfives 1.05 inches. 
Or about I 3-64 inches as the small diameter. Now center and 
lay out the piece, put it in the lathe and scribe a mark 4 inches 
from one end. With a cutling-off tool neck in at A until it cali- 
pers 1-32 inch over 1'/^ inches and turn down at B until it cali- 
pers the same amount larger than the smalt diameter, or t 5-64 
inches. Finally, put a pointer in the tool post and set over the 
tail stock until the pointer will just touch at A and B. the work 
being removed from the centers and the carriage moved along 
to so as not to disturb the pointer when changing its position 
from A to B. When turning the taper set the tool exactly on a 
level with the centers. Rough out the piece and try it in the 
socket. This will show how near you have hit the taper, and 
with one or two trials you should be able to finish the piece. 



II. — A. C. H.: Please tell me what book you think would be 
the most useful for a man wanting information about gas en- 
gines and their design. 

A. — The series of articles upon the gas engine, commencing 
in this issue of the paper, will cover gas-engine design in a 
simple and comprehensive manner. The work by D. Clerk, 
"The Gas and Oil Engine," published by John Wiley & Sons, 
New York, is generally regarded as the most complete general 
treatise upon the gas engine. The price is $4. Another good 
book, though a smaller one. is "Modern Gas and Oil Engines," 
by Grover, for sale by D. Van Nostrand; price, $2. This book 
contains a chapter upon the design of gas engines, with the 
necessary calculations worked out. If one wishes a description 
of many different types of engines merely, with only a brief ex- 
planation of the theory, "Gas, Gasoline and Oil Engines," by 
Hiscox, published by Norman W. Henley (price. $2.50), may 
prove serviceable. 

12. — A. H.: I. What size engine would be required to run a 
boat 40 feet long, 7 feet beam, of a good model. 12 knots an 
hour? 2. What should be the proportions for a compound en- 
gine for such a boat, revolutions 225 and boiler pressure 300 
pounds? 3. What is the best make of boiler to use? 4. What 
would be the best form of propeller? 5. Please give me the 
names of manufacturers of castings for such an engine. 
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A, — I. Assuming that the draught of your boat is about 2 
feet, it would require 45 horse-power. If you were content to 
attain a speed of 10 knots, 25 horse-power would answer. 2. We 
do not like the pressure and number of revolutions that you 
propose to use. A boiler pressure of 300 pounds will give a 
very high mean cfifectivc pressure m the cylinder, meaning that 
cylindcri of small diameters can be used. On the other hand, 
the number of revolutions is not high enough to give a piston 
speed of 700 or 800 feet per minute, as it should for best econ- 
omy, without making the length of cylinder entirely out of pro- 
portion to its diameter. We would suggest that you adopt 150 
pounds pressure, and increase the number of revolutions to 400. 
There is no economy in such high pressures for small engines. 
When you decide definitely upon these points we shall be happy 
to help you with the proportions of the engine; or, better, can 
refer you to "Compound Engines," by James Tribe, Racine. 
Wis. (price, $1.50), from which book yon can learn to make 
your own calculations. 3. The Almy water tube boiler, made at 
Providence, R. I., is one of the best. 4. Use a four-bladed pro- 
peller. Read the article upon "Steam Power of Small Yachts" 
in the April number of this paper. It was written to hit just 
such cases as yours. 5. Wc think there are no castings made 
that arc for sale as large as you will require. 



13. — Apprentice: i. As I understand it. it is because of the 
presence of carbon that tool steel hardens on being immersed in 
water after being heated. Why does not machine steel, which 
possesses some carbon, harden on being heated and cooled? 
2. Also, why does not cast iron harden, since it possesses quite a 
percentage of carbon in combination? 3. Every blacksmith 
knows that steel, if overheated, will "burn" and become useless. 
How is it possible, then, to melt steel in the open air and run it 
into molds, to be called cast steel? 

A.— 1. You arc quite right in your supposition about the effect 
of carbon in steel. Just why this is so we cannot tell, and we 
are not sure that chemists are fully agreed upon the subject 
either. Experience shows that steel with .25 per cent, of car- 
bon will toughen somewhat when heated and immersed in water. 
Below this point the effect is not noticeable, and. as machine 
steels seldom are as high in carbon as this, they will not harden. 
2. The ordinary gray cast iron contains a large percentage of 
carbon, usually 3 or 4 per cent.; but only a very small proportion 
of this is combined. One analysis which we have shows only .04 
per cent, of combined carbon, which disposes of the question of 
hardening, so far as gray iron is concerned. White cast iron, on 
the other hand, contains nearly all of its carbon combined, and. 
as you know, it is often very hard. ChiUed iron is essentially 
hardened iron, and is often hard enough so that it is used for 
cutting tools. In order to harden, or chill, it, however, it must 
first be heated to a temperature high enough to melt it, in which 
respect it differs from steel. 3. When a blacksmith "bums" 
steel, he partially melts the steel, and the heat of his fire is so in- 
tense that the steel becomes decarbonized to a greater or le>s 
extent This is exactly what would happen when cast steel is 
made, were it not for the fact that the metal is heated with ores 
which contain sufficient carbon to make the final mixture of the 
molten metal have just the proportion of carbon desired. 



14. — B. E. S. : I. Please tell me the proper way to grind drills 
for brass, iron and steel. 2. Should the countershaft of a lathe 
be placed directly over it or at the back, and if the latter, is 45 or 
30 degrees the proper angle? -■Mso, how far above the lathe 
should the countershaft be placed? 

A. — I. In grinding drills the two lips should be of the same 
angle and length, as otherwise the drill will crowd to one side. 
The angle of lip clearance should be greater at the center than 
at the ends of the lips, but it must not be excessive, as it will 
cause the drill to "bite." The angle of the lip to the axis of the 
drill should be 60 degrees, as this angle will give a straight cut- 
ting edge. Wc should grind the same for iron or steel, btit for 
brass or other soft metals you may have better results if the 
lips of the drill are flattened from 1-32 to I-16 of an inch in a 
plane parallel to the axis of the drill. This prevents the drill 
from catching when breaking through at the bottom of the hole. 
The Standard Tool Company, Cleveland, Ohio, makes a neat 
twist drill gauge that is of assistance in grinding drills. 2. The 
countershaft should be placed slightly back of the lathe, and we 
should prefer at an angle not to exceed 30 degrees. For a 
shaft of ordinary height the countershaft should be placed per- 
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baps two feel back of the lathe. While an inclined belt of con- 
•idcnble length has greater driving power than a short vertical 
one, the chief point to consider in putting up countershafts is 
tl»e convenience of the workman in shifting his belts, provided 
there it nothing to make it necessary to place the countershafts 
^Iftcwhere. If you have unlimited head room, we should place 
the countershafts at as great a height as you find upon experi- 
ncnt jrou can easily shilt the belt from one step of the cone to 
the next one. 



15. — A. W P.: t. Please give me the taper for lathe spindle 
bcanngs as usually considered the best practice in the United 
States. 2. What do you consider to be suitable speeds for metal 
working? 

FA. — t. It is not the lunal practice, nor is it considered the 
wC9l practice, in this country to taper the spindle bearings uf 
tatltc*. The bcit we could do. therefore, would be to refer you 
to proportions given in English works upon machine design, 
which yoo probably already have at your disposal for reference. 
a. The following cutting speeds probably represent average 
practice: Cast iron, ao to 30 feet per minute; wrought iron, 25 to 
JO feet: machine steel, 35 to 35 feet; tool steel, 12 to 15 feet. 
Tbe»c figarcs may often be widely departed from, however. 
Cast iron may be so hard that it is almost impossible to cut it 
■It all, and, on the other hand, if particular attention be paid to 
tU composition in the foundry, it may be soft enough to cut at 
41 vcfy high rate of speed. In shops in this country where this 
ii done it is quite common to cut ca<it iron at the rate of 40 feet 
per tnibute. Again, the same things are true of steel. High 
carbon steel may have to be cut at a very low rate, and we 
have known of soft machinery steel being cut at the rate of 100 
feet per minute. The speed must necessarily depend, also, upon 
the fttze of cut taken and whether the tool is flooded with oil or 
•oda water, as is done in many shops, and always on screw 
nachiaes. where a cutting rate of 40 or 50 feet is not uncommon. 
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16.— C. G, P.: Please inform mc whether a cemented or a 

joint it the better for belts, and which is the stronger and 

moeh stronger. 2. What is the best way to make a cemented 

A. — I. Barring the fact that it is not ca»y to take up the slack 

ill • ermettted belt, such a belt is better than the laced one. A 

good cemented joint should have nearly or quite the full strength 

d the belt. It would be safe to consider a laced joint as having 

Otte'third the strength of a cemented one. To make a cemented 

t a belt clamp must be used to hold the ends in position. 

▼c off the ends on a l>evel to a distance of about one and a 

times the width of the belt, shaving the leather from the in- 

of one end and the outside of the other. Now coat the sur- 

Ihoroaghly with fUh glue and clamp together. To hold 

in position, peg together with a few shoemaker's wooden 

pega. A good deal of skill is required to make a solid joint, and 

tt wiU not have the dewed strength, of course, unless it is well 

4oae. From sume dealer in belting you may be able to procure 

a water-proof cement if desired. 

« • • 

Wa arc constantly being reminded of the wonderful things 
that are accomplished by the aid of electricity, as for example, 
dw following item, clipped from a recent issue of an electrical 
ytpcr. will show: 

"Sctdptors are now said to be doing much of the mechanical 
pan of their craft by means of an electrical carver. The actua- 
^Jtalg power of the device is derived from a small electric motor 
^^■i pomp, which, standing on the scaffold, supply air at a 
^^Kmotc of fifty pounds to the square inch. In his right hand 
^^Bb canrcr holds a steel cylinder, to which the compressed air 
^1 eonreyed by rubber tubes; the other hand holds the chisel, 
which fits loosely into a socket at the end of the cylinder. 
ItWilo the barrel of the cylinder is a solid piece of steel with 
Irmftf*^. btdlet-shaped head. Under the pressure of the air this 
the end of the chisel, rebounding and restrtking with a 
*t rapidity of from 4,000 to 5,000 blows a minute." 
It toast require quite a stretch of imagination to be able to 
te a compressed air appliance as an electrical tool, simply 
l.of the air supply being furnished by an electric motor. 
Ifoatd be equally as sensible to call the sculptor's tool a 
hy imJ ic carver if it should occur that the compressed air were 
Mpptted bj a water motor. 



The Dewey celebration in New York City was. of course, 
inimejucly profitable for the local traction companies, and all 
'.f them broke their previous records of numbers carried. The 
'■niectricaJ Review" is responsible for the following figures, 
which, if they could be grasped, would give somewhat of an 
idea of the magnitude of the crowds that came to welcome the 
victorious Admiral: "On September 28 the Metropolitan Street 
Railway Company carried 1,119,000 cash passengers, or 215,000 
more passengers than llie system had ever before handled in 
one day. On the following day it handled 1,304.580 persons, and 
on Saturday 1,019,440. On October t the road carried 711.480 
people. On the Third avenue line the increase of passenger 
trafTio f.tr September 28. 20 and 30 was 572.000. The receipts of 
the Brooklyn Rapid Transit Company for September 29 and .^o 
were close lo $7S,ooa 

• • • 

FRESH FROM THE PRESS. 

Heat and Heat Engines, by Frederick RcniMrn Hutton, R. M., 
Ph.n , Professor of Mechanical Engineering, Columbia Uni- 
versity. Published by John Wiley & Son. New York. S40 8vo 
pagcf, illustrated. 

This book gives a practical treatment of a theoretical subject 
and will prove a useful handbook for the engineer in practice. 
It tells in a clear manner how to make the calculations most 
often met with in connection with the different forms of appa- 
ratus that depend upon heat for their action. It is essentially a 
treatise on thermodynamic*, although broader in its scope than 
this term implic*. and it differs from other works in that the 
hiRher mathematics are not used. The book is not in any sense 
an elementary work, but the author asks the reader to accept 
I he results deduced by tlic higher mathetnatics and then shows 
how they arc ap[>lied in practice. It is believed that the student 
will secure a firmer gra«p of the subject when he is able to get 
at the practical applications from the start than where he is com- 
pelled to first plow through intricate mathematical demonstra- 
tions, the utility of which he cannot at once appreciate. The 
book contains the material that is given the students in mechani- 
cal engineering at Columbia University in connection with "The 
Mechanical Engineering of Power Plants" by the same author, 
which has previously been mentioned in these columns. It will 
also prove of use to men engaged in engineering work. 

The various subjects follow in logical order from the genera- 
tion of heat in the furnace to the design of the cylinder that is 
to utilire the heat energy of the steam or other heat medium. 
The chapters on fuel, pyrometers, draft and heating surface in- 
troduce subject* generally found only in books on steam boilers; 
hut their grouping with the other subjects makes the work a 
complete reference book of the general principles underlying 
the generation of power from heat. Besides the steam engine. 

the air compressor and c- '<— -i ■■'"■ r-u^,ne. the gas and oil 

engine, the vapor engine. "" injector are given 

full treatments The esse? i r ; >g gases and vapors 

are also discussed. , _, . 

At the present time the books by Peabody and Ewmg are per- 
haps the best known modern authorities upon the subjects men- 
tioned above, but their treatment is so mathematical that the 
general reader would probably think them unavailable for his 
use. Prof. Hutton ha* prepared a work of the same gr.ide and 
has done a real ser>icc by treating the Mt>-- '• •" -■ ■ '' t m.inner 
that they can be readily approached witl l«e of the 

calculus. After mastering its contents ti v then find 

his appetite sufficiently whetted to investigate the mlricaaes ol 

other work*. . j •» . • 1 

We think it would have been appreciated tf the an 1 

added a chapter on the results of tests upon apparatus 
that the student would have more definite information ..1 «i. ili 
to build- It seems to be quite as e«»ential to have this mforma 
tion in questions pertaining to heat as in the strength of "» > 
terials. 

AOvmvnaiNo unaATUBs. 

ma tTAiroARo tixia roa cataloo* aaa 9X 13,6x9 4»d 3%*t usCMM. 
TMK 6x9 n KBCOMMaiiDaD, aa tmm itn ■ MO«r usskT 
TO as maaanvBOi 

Weston ManufacturJnf Co.. Springfield. O.— Calalojue of 
lathe, planer, and shaprr toul»— 18 6x9 P«C«* illostrated. 

A variety of tool holders are made by this company for boring. 

turning, threading, planing, etc, and the line which they *'iv<' 
to offer appears to cover the field very thoroughly. A numlurr 
of the holders are quite novel in design. 

The D. Van Nostrand Co.. Publishers, Marray strert, N. Y., 

have now ready an eighty-page alphabetical and ' aia 
logne of electrical books. It is arranged by subje. : ;. .ri, 

and will be sent free upon application. 

We have received from the Joseph Dixon Co., Jersey City, 
N. J., an interesting pamphlet setting forth the advantage* of 
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flake grapliile for use in steam engine cylinders, together with a 
description of the necessary appliances for introducing the 
grapiiitc in the cylinder. We would suggest to engineers that 
they write for this pamphlet, as it will be of value to them. 

Brown & Sharpe Manufacturing Co. — Catalogue of machinists" 
and measuring tools. 150 6xg pages illustrated. 

This is a new catalogue that will be of interest to machinists 
who are always anxious to keep informed upon new tools as they 
are put upon the market. There are new illustrations of the 
older tools which show them much more clearly than before 
and it Iras been the aim to give as complete and full information 
a.s possible throughout. Among the new tools that we note are 
some new styles of steel scales, micrometer calipers for measur- 
ing up to 6 inches, inside micrometers, a height gauge, a new 
surface gauge, and there i> also shown a photographic reproduc- 
tion of the Brown & Sharpe measuring machine which measures 
to point oooot. 

The Standard Tool Co. have is.<;ued a small pocket manual of 
24 pages that contains data of vahie to mechanics and also illus- 
trates some of the tools made by this company. 

The Safety Emery Wheel Co., Springfield. O. — Catalogue of 
emery wheels and grinding machinery. 80 6.\9 pages illustrated. 

A full line of emery wheels is listed in this catalogue all of 
which have an annular shoulder near the wheel over which a 
collar fits and thus prevents serious results in case the emery 
wheel bursts. A complete line of grinding and polishing ma- 
chinery is shown and there are a number of technical points 
given in the catalogue for the uses of these appliances. 

One of the handsomest and most elaborate catalogues that has 
been received at this oflice is one that is issued by W. S. Lay- 
cock, Sheflield, England. It relates to railway carriage fittings 
and steamship specialties and is illustrated with beautifully exe- 
cuted half-tone engravings. 

MANUFACTURERS' NOTES. 

The Standanl Pneumatic Tool Co.. Chicago, III., advise n?; 
that their mechanical superintendent, Mr. Henry Kimman. will 
superintend the installation of machinery in the works of the 
International Pneumatic Tool Co., Chippenham, England, which 
company recently purchased the right to ttianufacture and sell 
the Little Giant Pneumatic tools in the British Empire. He will 
later make a tour of inspection throughout Europe. 

The Tanitc Cn . of Stroudsbiirg, Pa., is building a new and 
improved Emery Planer for the .^Itoona shops of the Pennsyl- 
vania Railroad Co. This machine will be the largest of the kind 
yet built, weighing in the neighborhood of a ton and a half- 

The Trade Paper Advertising Agency will soon open a 
branch oflice in Philadelphia for the convenience of its clients 
in that district, which will be in charge of Mr. S. A. Elkington. 
who has recently become connected with this firm. 

The Cling-Surface Co. send us the following copy of a letter 
received from Prof. Carpenter under date of October g: "Later 
tests of the use of Cling-Surfnce on behing substantiate in every 
particular the statements made in my report of .April 17. They 
also indicate higher efficiency of transmission and less loss of 
power in the case of belts treated with Cling-Surface than in the 
case of belts not so treated, when working under the conditions 
prevailing at the time of the earlier test. This is due to the fact 
tliat the slipping of a belt causes considerable loss of power, the 
power so lost passing oflF in heat. The use of Cling-Surface 
reduces the slipping and consciiuently reduces the loss of power 
occasioned by the use of belts that slip. During the past six 
months I have had occasion to observe the practical use of 
Cling-Surface in a number of instances. In all such cases Cling- 
Surface has improved the bells by softening them, and as far as 
I can determine in the limited time (seven months) tends to pre- 
serve the leather oi which they arc constructed." 



Rawhide, fibre and hard rubber gears 
page 41.) 



Thk Arthur Co. (See 



FOR SALE. — One of the best located jobbing foundry and 
machine shops in the MissisST))pi valley. Good trade established. 
Satisfactory reasons for selling. Address Box 554, Galesburg, III. 

WANTED. — Second-handed wood, iron and bronze working 
machinery, first -cTaaa condition, at very low price cash. Can use 
complete factory outfits. Itemize and describe machinery for sale, 
giving condition, age, name and address of manufacturer, at- 
tachments, etc.. and low^est price at which each machine will be 
sold Address "MACHINERY," P. O. Box 52S, Chicago, 111. 

FOR SALE. — Arthur Herschmann's Hydraulic Clutch. Manu- 
factured under license in Austria by Messrs. Actiengesellschaft 
flir Maschinenbau Briinn; in Great Britain by Messrs. Alldays & 
Onions, Limited, Birmingham. 

Automatic and only positive acting clutch in which engaging 
and disengaging force are alike, the second being the reaction of 
the first American patent will be issued October 24. For license 
or purchase of patent address, 

Herschmann, care of Machinery, q-15 Murray St, New York. 
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The New Gorton 

Universal Disc Surface Grinding Machine 

is now ready, and every one who uses such tools should at 
least examine it carefully and cotnpare it with others. 
That's all we ask. 



Geo. Gorton Machine Companyv 
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COMPRESSED AIR IN THE SHOP. 






DESCRIPTIONS OF AIR COMPRBB80R8 AND COMPRBSSBD AIR APPLIANCES. 



diflfercnce between the weight of the piece and the weight of 
the water multiplied by its head. On the other hand the pnetl- 
ntatJc hoist needs only enough pressure on the piston to balance 
the weight to be lifted and the pressure per unit of area may 
be only a fraction of a pound per square inch. A hoist for any 
given position is naturally made of sufficient si<e to raise any 
piece that is likely to be handled, so it usually is considerably 
larger than the most of the work requires and as a hydraulic 
hoist can be superior to the pneumatic form only when the load 
approaches or equals the limit of its capacity, it ap|)cars that 
the latter is superior in economy when the average of the lifts 
is taken. The practical advantages of being free from drip- 
pings, freexing and other delects inseparable from the hydraulic 
system makes the pneumatic type incomparably superior for all 
ordinary uses. 

The economical production of compressed air has in recent 
years attracted the attention of the best mechanical engineers 
and the problem is found to be far from simple, being as complex 
in many respects as that encowntercd in the steam engine. In 
the steam engine the constant endeavor is to preserve the heat 
of the steam and to reduce the losses from condensation. This is 
effected by jacketing and mullipte cylinders which reduce the 
expansion in each unit to that which is found to be most fav- 
orable for economy. On account of the storage of compressed 
air in receivers and pipes, where it must cool down to tempera- 
ture of the atmosphere, it is poor practice in air compression to 
expend energy to be wasted in the receiver; so the effort in all 
the best compressors is to cool the air during compression and 
lessen the loss from this source. When air is compressed in a 
non-conducting cylinder. Its temperature increases with the in- 
crease of pressure. An indicator card taken under these drcum* 
stances will show the compression to be adiabatic, whereas the 
best economy demands that the curve should be isothermal or 
approach it as nearly at possible. If the compressed air were 
to be used immediately after compression before it had time to 
cool, isothermal compression would entail an unnecessary loss, 
but under ordinary circumstances cooling devices are necessary 
both for economical production and for mechanical reasons at 
the heat developed in a compressor working rapidly and under 
heavy pressures would cause serious trouble if not the dcsUuc- 
tion of the machine. Tlie be»t practice requires that the work 
of compreision be done in stages, and we thus find the air com- 
pressor the same at the steam engine pastes from the simple 
machine of one piston and cylinder to the double, triple and 
quadruple compressors which raise the pretsore by steps and 
reduce the heat of compression in inter -coolers. Water jacket- 
ing alone in high pressure machines it not tafficient to accom- 
plish the fullest cooling effect at the time the air is in contact 
with the walls of the cylinder is so short that the cooling Is lim- 
ited to a thin layer which is small when compared to the total 
capacity of the cylinder. 

Cooling by an injection of a spray of water io tbc ej Un i m lu* 
fallen from general favor on afcouni of the difBcuItief cacomt- 
ercd with the water that it Uken up by the air and depoaited in 
the pipes as it cools. The best rcaulu in air motors and sim- 
ilar tools are obtained when the air is dry, aa moiatore alwaya 
proves troublesome from the freexing in the eyh a a a t porta, being 
often suflicient to choke them entirely. It therefor* ioDewt thU 
the cooler the air supply is before compresaion the lets the 
trouble from moisture, as the capacity of air for moiatare dim- 
inishes with a decrease in temperature to that Icat molatitrc will 
be carried in cold air than that having a higher tcnptrmtun 
when both have been exposed to ordinary atmospheric cotidi* 
tioos. Another advanuge that cornea from the cool air tnpply 
ia that the efftcicncy of the compreaaor ia increased by aboitt t 
per cent for each 5 degrees 6Kmm in ttmpcratsre, vUdi 



HE various uses to which 
compressed air is being 
put in all industries show 
conclusively that it is an 
agent of the greatest value 
for the transmission of 
power and the pcrform- 
snce of certain other func- 
tions that come pc- 
c u I i a r I y witbtn its 
field. A list of the 
various uses to which 
air under pressure is 
being put, published 
in the catalogue of 
one of the leading 
makers of compressed-air appliances, contains nearly two hun- 
dred distinct operations, and there is little doubt that the list 
conid be nearly doubled if the trouble were taken to thoroughly 
iavctligfttc tl»e industrial field. It may be mentioned that the 
Met of compressed atr range from whitewashing to the raising 
of sunken vessels, but its use for fanning forge fires is un- 
ibtcdly the most ancient application in the industrial arts and 
one with which the inhabitants of all countries are most 
miliar. 

While its use in the machine shop is by no means a recent 
innovation, the practical use of compressed air in many shops 
fcw the operation of hoists, presses, pneumatic hammers and 
other shop tools has taken place within a few years. Strange as 
k may appear, the railroad shops have been the leaders in the 
we of compressed-air appliances and must be given credit for 
y novel and ingenious applicaUops well calculated to reduce 
p expenses. The rt-ason for this condition of affairs it not 
to discover as railroad men have had in recent yean a 
practical example of the powers and possibilities of compressed 
air in At Wcstinghouse air-brake apparatus. With a number 
of tlic Westinghouse air pumps always in the shop, it is not 
Btnafe that they should have been utilized for shop purposes 
wben so easily set up and operated and naturally one use has 
toggesied another. 

Electrieity, compressed air and water under pressure arc the 
three mediums for the transmission of power that stand pre- 
eminent and each has its field of usefulness which cannot well 
be filled by cither of the others. The most earnest advocate of 
dectrieal transmission cannot but admit that compressed air is 
yecnKarly adapted to the operation of such tools as the recipro- 
catiflg hammer for chipping or riveting, and on the other hand 
cketricity it far superior for the operation of traveling cranes 
on nocoant of the general flexibility and simplicity of the con- 
■ectitin* For the working of presses that arc to be operated 
bjr fluid pressure and which require a heavy pressure per unit 
of piMoa area, the hydraulic syMem is easily the best as the in- 
cnaprcMibility of the water makes a rigid and inflexible medium 
vlucb is always under instant control and which makes piossible 
an enormoot multiplication of pressure in a very simple appa- 
ratns. For the operation of an ordinary shop hoist, compressed 
air as aopcrior to water under pressure in many ways and will 
HaaRjr ctiul it in economy. Although an air hoist is a waste- 
Ill npporatos when working to its full capacity on account of the 
Hbcmloa of the contents of the cylinder under initial pressure 
it w9l compare well with the average operation of the hydraulic 
apparatns. The water hoist for a certain lift always uses the 
same qnaatity of water regardless of the weight lifted and the 
power rrpresented is the weight of the wster multiplied by the 
head to feet. So if a small article be raised by a hydraulic 
hoist, an amount of power is wasted that it expressed by the 
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makes it clear that the air supply for a compressor should al- 
ways be taken from some source besides a hot engine room, as 
is so often the practice with shop installations. 

OompresBora for Air-brake Service. 
Wc show in Fig. 18 the VVestinghouse compressor or air pump 
thai is generally used on locomotives for the air-brake apparatus, 
probably compressing more air per day than all other compress- 
ors combined, and as intimated before it is used to some extent 
in railroad shops for a shop compressor. By reason of its con- 
struction it necessarily cannot be an economical machine and is 
not recommended for shop use, being designed entirely for rail- 
road service where economy as compared to reliability is a sec- 
ondary consideration. In Fig. 19, the air pump manufactured 
by the New York Air Brake Company is shown in section. 
This machine is a duplex compres.sor, the air being compressed 
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in the larger cylinder first and then passing through the smaller 
one. By reason of the service for which these compressors are 
designed, no provision is made for cylinder cooling except a 
recently adopted ribbed construction in the Westinghouse pump, 
which thus presents a greater area to the atmosphere. Either of 
these pumps makes a cheap and reliable compressor for shop use 
where but little free air is to be compressed and where the ques- 
tion of economy is of a secondary nature. It is but fair to state 
that the duplex form of the New York Air Brake Company will 
compress air more economically than the simple form using 
the direct pressure of the steam piston without the intervention 
of revolving parts. 

Steam Actuated OompresBorB. 
In Fig. 2 on pages 112 and 113 is shown an IngersolJ-Sergeant 
duplex steam actuated compressor of about 125 H. P. which has 
a capacity of igoo cubic feet of air per minute. This compressor 
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has the Meyer adjustable cut-ofT valve for the steam engine and 
the hollow pistod-rod intet for the air cylinders. The latter is 
shown in detail by Fig. 20 and as will be seen the free air it 
drawn into the cylinder through the hollow piston rod and pis- 
ton. The inlet valves are located in the piston and of course 
travel with it throughout the stroke. The valves are indicated 
by G G and are of ring form. Dowels located at intervals 
around the piston hold the valves within the limits of the slotted 
holes through which they pass. By this form of construction 
no springs are required to seat the valves as they automatically 
open and close with the reversal of the piston movement. The 
piston clearance in this form of compressor is reduced to a min- 
imum, there being no countersunk spaces in cither the piston or 
cylinder heads and by the peculiar construction of the inlet 
valves, the clearance space about them is very small. Two ad- 
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vantages are claimed by the manufactures for the hollow piston 
and piston rod. The coo! air passing through the piston keeps 
its temperature low so that it is more fit mechanically for its 
work and again the flow of air is not interrupted but passes 
through the hollow piston rod in a practically uninterrupted 
stream. From this construction and that of the inlet valves 
being without springs, a gain of from 5 to 10 per cent, is claimed 
over a construction which involves the starting and stopping of 
a column of air at the end of each stroke, This company also 
makes a feature of small compressors for pressures up to one 
hundred pounds per square inch which represents the average 
shop practice. 

The steam-actuated Clayton compressor has a peculiar con- 
necting-rod arrangement by which compactness of construction 
is obtained and the location of the crank shaft kept in the line 
joining the two cylinders. This is accomplished by connecting the 
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•team and air cylinders by a yoke arrangement which passes 
above and below the shaft and gives room for the conncctinjt 
rod and crank between the two members. By this construction. 
Meadmess of action by reason of the revolving parts is obtained 
and also the compactness of the ordinary direct-acting steam 
pump. The larger sixes of these compressors are built with 
Corliss crots-compound steam cylinders when so ordered. 
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Tlic Ulttstrations shown in Fig. 21 and Fig. 22 are the Norwalk 
■taodArd form of compressor and an upright form intended for 
Aop use. The standard compressor built by this well-known 
company is provided with mechanically-operated inlet and ex- 
haust valves of the Corliss type. The objection to mechanically- 
opented valves is overcome in this type of compressor by oper- 
tdsc the valves only when the pressure on each side of the 
vahrca it nearly the same and then they are quickly moved to 
the proper position by cams, which give a rapid movement at 
tlM critical moment In addition to this arrangement there ii 
an elastic connection that prevents cuttmg of the valve or scat 
trtn H the lubrication be deficient. By having the inlet valves 
BMckaaically operated there is no drag on the machine owing to 
dM partial vacuum necessary to lift the spring-actuated valves. 
Although the vacuum necessary to lift a properly constructed 
poppet vsUve is very slight, the Norwalk company claim that the 
loss is between three and four per cent, at sea level and that h 
becomes much more proportionately at higher altitudes. The 
shop compressor illustrated is so constructed that it may be 
clamped to a 6' vertical pipe and thus use a very limited amount 
of space, a feature that is often of considerable importance when 
aoonpressor is to be installed in an already over-crowded engine 
yuoi H . 

One o{ the most ordinary losses that is too prominent in the 
ordinary shop compressed-air system is that which results from 
leaky pipes. As any one knows who has had any practical ex- 
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pemnce. the amoam of air that will pass through a very small 
opcaiag when under pressure is enormouii and une of the most 
■MCiiiry features of a shop system is to have all the pipes an>1 
caaaections absolutely tight While this condition may be some- 
arlttt difficult to obtain, it is clearly not impossible when a pipe 
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line I30 miles long has been laid and found to be "bottled tight" 
under a pressure of 600 pounds per square inch, the pressure 
being maintained twenty- four hours without appreciable loss. 
This remarkable pipe line was equipped 
with N'urwolk conipresaors and it Is safe to 
•ay that the efficiency of the compressors 
was greatly increased with such favorable 
condttions. If tlie pipes had been laid 
M csrelrsdy as they are often erected in 
shop systems, no compressor, no matter 
how well built or how efficient in itself, 
could have given satisfactory results. 

A comprct*or built by the Rand Drill 
Company i^ illustrated m Fig. 9 on page 
113 and it of the duplex steam engine 
and cumpuund air-cylindcf type, with an 
inirrcnoler between the two air cylinders. 
»^ indicated by the vertical connection 
iciween the two. The intercooler is so 
---« v-<-in»tructed that the air after having 

been compressed to the &rit stage is 
ctmipctlrd to circulate in thin itreanu 
over a mass of brass or cupper pipe* through which s con* 
stant circulation of water is maintained Tbe heat of rompres- 
sion is thereby reduced before the second compression and • 
much more effective cooling eflect is realised when the correct 
proportions between the two cyUnders exist, ttian can be c(* 
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fected by simple water jacketing. The latter is a good mechan- 
ical expedient well calculated to increase the durability of the 
compression cylinder, but its cooling effect on the delivered air 
is necessarily quite limited. In compound compressors with in- 
tercoolcrs there is no danger from the disastrous explosions 
which have often wrecked compressors of the simple type. In 
the simple form, the air sometimes becomes so heated under 
favorable circumstances and heavy pressures that the lubricating 
oils fed into the cylinder "flash" and demolish the machine with 
attendant disastrous eflfccts. 




FIG. 23 



HALF SECTION OF CLAYTO.V AtR CYLINDER. 



The Rand company make quite a feature of compressed-air 
reheatcrs, which are to be used at the ends of long lines and 
raise the temperature of the air to a degree that is practicable 
to use in a motor. A great increase of efficiency is obtained by 
this simple expedient which is said to involve the burning of only 
about 5^ of a pound of coal per H. P. per hour. The increase 
of the efficiency is put at from 25% to 35%, so that if the ef- 
ficiency of the compressor in delivering the air to the rchcatcr 
is from 60% to 70%. the use of a rehcater will make the total ef- 
ficiency of the plant 100% or over with an expenditure of a very 



require a compressor of moderate capacity. The cylinders of all 
machines are water jacketed, the jacket extending into the head 
as well as around the cylinder. The larger compressors are 
provided with mechanically-operated inlet valves. In addition 
to horizontal machines, vertical compressors in single and com- 
pound are also manufactured. 

Belt-driven Bbop Compreeaors. 

The compressor shown in Fig. 8 in the group cut is manu- 
factured by the Clayton Air Compressor Works of New York 
and is a belt-driven machine suitable for shop use. It is built 
with the air-inlet valves exposed to the atmosphere so that the 
air supply can be taken from the room in which the machine 
stands or the air valves will be enclosed and provided with pipe 
connections so the supply may be taken from the outside of the 
building, which is always preferable for reasons previously 
stated. The air cylinder is provided with an improved water 
jacket, which is shown in partial section in Fig. 23. The arrows 
indicate the water circulation, the water is compelled to circulate 
by reason of the partitions from the center to and around the 
ends of the cylinder where the heat resulting from compression 
is the greatest. The water then passes around the center of the 
cylinder and out at the top, thus tending to preserve an equable 
temperature throughout the whole, since the water when coldest 
passes over the hottest portions of the cylinders and then trav- 
erses around the central part which is not at the highest tem- 
perature resulting from compression. 

A neat and eflfective form of shop compressor (Fig. 7) is that 
manufactured by Pedrick & Ayer of Philadelphia. This machine 
is of the compound type, having water jacketed cylinders and 
trunk pistons. The feature of trunk pistons is an important 
point in a shop compressor that is to be efficient and run with 
a minimum of attention. The cooling effect of the water jacket 
is doubled by reason of every other stroke being a compression 
stroke instead of each stroke as is the case in the double acting 
form. In this machine the water circulates around the valve 
chambers and from there around the cyhnders and out at the 
top, where the heating effect is a minimum. The cylinders are 
made of double the length of the stroke so that the trunk pis- 
tons do not extend over the top of the cylinder at the end of the 
stroke, thereby preventing the lodgment of dust on the pis- 
tons. An automatic belt shifter is provided that will work 
within a limit of 3 to 5 pounds, and variation of pressure is easily 
effected by simply adjusting the ball on the lever arm. This 
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insignificant amount of coal considering the results. Of course 
reheating is practicable only where the consumption of air is 
large as the cost of the attendance would be prohibitive. How- 
ever, if natural gas or some other source of heat is available 
that requires no attendance, the reheater enables a considerable 
gain in economy to be obtained and also renders the motors 
less liable to freeze up. 

The compressors manufactured by theStillwell-Bicrcc&Smith- 
Vaile Company arc represented in the two-page cut by Figs, i 
and 3. Fig. 3 shows the type that is calculated for shops that 



company in their catalogue call attention to the fact that it is 
best to carry the pipe from the machine to the receiver as nearly 
straight as possible, and it may be added that this advice is 
equally applicable to all positions. The use of elbows for chang- 
ing the direction of a pipe should be abolished wherever possible 
and all changes in direction effected by long bends in the pipe 
itself. While this practice may entail some additional expense 
at the outset, it will be found an investment that will pay well. An 
elbow in an air supply pipe of the shortest possible bend or hav- 
ing a radius equal to one-half the diameter of the pipe will retard 



the flow ks much as 120 diameters o( the pipe so an elbow of 
the above dimensions in an i^" pipe would be equal in retarding 
effect to about fifteen feet of pipe. It is evident that a few elbows 
of this description in a shop equipment will have a serious effect 
on the cfTiciency of it. if the pipes be of limited capacity. If 
necessary to use elbows, use those of as large radius as can be 
obtained, as the retarding effect is greatly lessened thereby, an 
elbow of t radius twice the diameter of the pipe retarding the 
flow only as much as a straight section nine times the diameter 
of the pipe in length. 

We illustrate in Figs. 12 and 15 two forms of shop com- 
pressors built by the Curtis & Co. Mfp. Co. of St. Louis, Mo., 
the one being a simple machine and the other being the com- 
pound type. These machines also have trunk pistons and are 
water jacketed on the sides of the cylinders and throughout the 
npper cylinder head. The governing mechanism is automatic in 
sction and will regulate the desired pressure within any re.ison- 
able limit The machine has tight and loose pulleys, but the 
governing is not done by shifting the belts, but is accom- 
plished without stopping the compressor. It also has the fea- 



compression as nearly as possible and the method used is very 
simple. As we have previously stated better results arc obtained 
in the stage system with intercoolers between the compression 
cylinders than can be realized in any single cylinder machine 
depending on water jackets for the cooling effect. But in the 
compound compressor, the first compression cylinder t» work- 
ing under exactly the latter condition although the compressive 
effect IS only a fraction of the total work, The loss in the first 
cylinder, however, is proportionately greater for tlte first stage 
than for the succeeding stages, having equal increments of pre»- 
sure. The percentage of work lost in compressing dry air when 
no cooling takes place, the comprctsinn being adiabatic, it shown 
in the following table: 
Compression to gauge pressure of 1 ^ pounds, loss of power 93% 

"60 aij% 

•; " 75 " ai.0% 

go " ado* 

•♦ " t05 " a7.4% 

This loss occurs on account of the subsequent cooling of the 
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tore of bring arranged so that by turning a valve the machine 
ouy be started without load and compression started after the 
machine is in motion. 

The compound belt-driven compressor shown In Fig. IS has 
ao iMcrcooler between the high and low-pressure cylinders in 
addtttOQ to the water jackets around the cylinders and in the 
qrUidcr heads. This machine is also provided with the auto- 
malie governor mentioned in connection with the simple com- 
pr^Mor and also has the trunk pistons which render the cooling 
tffaet of the jacket more effective. The intake cylinder is pro- 
Tided with a connection on the inlet so that the air supply may 
be taken from a point outside of the building. 

The Curtis Company also build steam-actuated compressors 
MbtUatially the same lines as the belt-driven design and 
hmHA one with a direct connected gas or gasoline engine. 
A Novel Air Gompresaor. 

The Havana Bridge Works of .Montour Falls. U. Y., are 
baUdiBg a compressor that is of more than ordinary interest and 
^viidk la illustrated in Fig. 3$ and shown in section by Fig. 24. 
'fhft ifort in the Shepard compressor is to obtain isothermal 



compressed air which always takes place in ordinary practice 
and of course the nearer the compression approaches isothermal 
condjtiont, the less the loss. In the Shepard compreaaor, the 
air is drawn into the base of the machine where it passes over 
pans of cooling water A and through a falling spray which effect- 
ually cools and removes dust from the incoming air. It then 
passes through tlte passages in the trunk piston C and enters the 
first compre»»ion cliamber. The return stroke of the piston 
compresses the air and it immediately begins to fill the annular 
space F surrounding the piston, a condition tlut does not oc* 
cur in the ordinary systems. In the passage of the air to the 
second compression chamber it is cooled by passing ia a ihin 
stream through the annular valve I and against iIm laser wtUa 
of the water- jacketed cylinder. It will be sees that the com- 
pression approaches the isnthermal condition as all parts of the 
cylinder charge are brought in close contact with the cooling 
surfaces while compression takes place. We arc iafonacd that 
the efficiency of this system o< cooling is about 8j%. or prae* 
tically as efTictcnt as the discarded water injection cotBprCMOra 
with none of their practical disadvantages. 
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The construction of t!ii< compressor is simple and is well 
calculated to find favur an this account as well as its features of 
economy. The steam engine is of the automatic cut-ofT type and 
a novel governing device is used so that a constant pressure will 
at all times be maintained in the pipe system. An air governor 
is provided which acts on an auxiliary throttle valve in the 
steam pipe that is between ihc main \'alve and the steam 
chest There is a by-pass around the auxiliary valve 
which allows enough steam to pass to run the compressor slow- 
ly when there is no load. When the receiver pressure has 
reached the maximum point, the air governor shuts the auxil- 
iary valve and then the only steam supply that can reach the 
engine must enter by the by-pass. The result is that the speed 
of the engine immediately slackens and the inlet valves to com- 
pressor do not open so that the machine continues to run slowly 
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with no load until the pressure is reduced when the auxiliary 
valve opens and the speed increases. The inlet valves then 
operate and the work of compression is again resumed. 
CompreBsed Air HolstB. 

The hoist shown in Fig. 11 is made by Pedrick & Aycr and 
is known as their No. 6 style. It is made for lifts from 450 
pounds to 14,000 pounds with an air pressure of 80 pounds per 
square inch at the operating valve. These hoists have automatic 
operating valves and are air governed. They are manufactured 
in a variety of lengths to Suit the conditions of head room and 
the lift desired. 

A special form of hoist manufactured by the Curtis & Co. 
Mfg. Co. is illustrated in Fig. 16 which is intended for places 
where the head room is very limited, and one of their standard 
straight lift hoists in Fig. 13. These hoists have among other 
features automatic stops, speed regulators and bail and socket 
hooks. A speed-adjusting device is of special value in pneu- 
matic hoists as a careless or incompetent operator may cause 



accident stil! worse. The top head in a simple home-made hoist 
should be provided with an outlet of limited size and then there 
is no danger from an accident of this kind. 

Tools and Appliances. 
The pneumatic hammer, used for chipping, calking, beading, 
riveting and other work, is a very interesting tool, and is being 
manufactured in a variety of forms by a number of companies. 
The one illustrated in section by Fig. 26 is the well-known Boycr 
tool, which is made by the Chicago Pneumatic Tool Company 
and is adapted in weight and construction to any service re- 
quired. The new Boyer hammer for driving rivets from H" ta 
54" in diameter weighs 13 pounds and has a piston stroke of 5'. 
The piston reciprocates at a rate of about 1,800 strokes per min- 
ute and with an air pressure of 90 to 100 pounds per square 
inch, the tool uses 20 cubic feet of free air per minute. Where 
heavy riveting is to be done and the character of the work per- 
mits, a yoke riveter made on the same principle can be used 
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serious accidents by raising or lowering too rapidly. The writer 
has seen hoists made that had no speed regulator except that 
the throttle valve was very small so that with a full opening the 
piston could raise a load only at a safe speed. The exhaust valve 
being of the same dimensions, the lowering was controlled in 
the same manner. This arrangement can scarcely be commend- 
ed, especially if the top of the cylinder has a large opening to 
the atmosphere. Although such a hoist can raise and lower at 
a limited rate only, there is danger of wrecking it if a chain 
breaks while carrying a load. The confined air will shoot the 
piston with great force out of the top and perhaps make a bad 
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which is of much lighter construction than the ordinary form 
that depends on pressure alone to form the rivet head. In Figs. 
4, 5 and 17 are shown scenes taken from actual construction work 
in which the.se tools are being used. 

The Havana Company also buiid the pneumatic riveter shown 
in Fig. 27 which contains an interesting toggle-joint arrange- 
ment. In the ordinary form of riveter, using the toggle-joint 
principle, trouble is often met when the thickness of the parts 
being riveted is less than (hat for which the machine is adjusted, 
a condition that is likely to often occur on structural work. 
With the ordinary form, the pressure on the parts fncrcascs with 
the approach of the toggle arms to a straight line and would 
theoretically reach an infinite quantity when the arms finally 
coincided with the straight line joining their centers. The result 
is that such machines arc often broken or damaged by the enor- 
mous stresses developed, but in the Shepard riveter this trouble 
is obviated by an eccentric pin indicated at B. Fig. 28, which 
allows the pressure to reach a predetermined amount and then 
the pin automatically shifts and allows the plunger to advance 
at a practically uniform rate and thus exert no greater pressure 
than what the yoke is proportioned to resist. 

A pneumatic tool make by the Q. & C Company is shown in 
section by Fig. 29 and is known as their valveless hammer, the 
piston acting as the valve. The construction of this tool is very 
simple and one easily understood. The compressed air is ad- 
mitted to the cylinder through a passage of generous dimensions 
which is not easily clogged and which can be opened and in- 
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•peered throughout with very little trouble. The compressed tir 
Mac i*^ communication with the annular space around the pis- 
ten, it tends to drive the piston backwards by reason of the 
pressure on the rear shoulder, but the air finding admittance to 
the cavity behind the piston through the ports in the piston as 
•howD in the cut. forces it ahead and delivers the blow but at 
that moment the ports are opened to the atmosphere. The 
pfcnure behind the piston being removed by the cxhaost, the 
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prctttttt under the shoulder which is being constantly main- 
tained, returns the hammer and the cavity behind the piston fills 
OB tlic back stroke until the pressure overcomes the force of the 
btckward stroke and again drives it forward. A hammer for 
heavy work that is capable of driving Ji' rivets and can be 
held by one man, utilizes the counter-balance principle and 
irreatJy reduces tlic shock and jar incident to the rapid reversal 
_of a heavy piston In this tool two parts strike alternate blows. 
being a piston and the other a movable cylinder surround- 
iL A pneumatic tool tor lighter work also uses the counter- 
hiUnce system, but in tht« tool there are two pistons working in 
opiMMite directions and only one delivers a blow on the tool. 
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The function of the other piston is to absorb the shock of reversal 
and to reader the tool more generally agreeable to the operator. 
Thla company also manufacture yoke riveters with reciprocating 
ha mmers for driving rivets, which have a capacity up to lyi' 
rivctt. The yoke being of light construction, the riveter ii well 
adapted for work that makes the heavier compression tools an- 
ible. 

Standard Railway Equipment Company, of Chicago, are 

ictunng pneumatic hammers and air motors suitable for 

tg drills and other shop tools that may be used in erecting 

Fif. 6 shows the use of their pneumatic hammer in chip- 



ping the edge of a locomotive floe sheet. Their piston air drills 
for machine and wood-working shops are shown also in Figs. 
14 and 10. The piston drill (or machine shops is well adapted 
to driving drills and tapping holes in fire-boxes for stay-bolts. 
Slay-bolts may be screwed in with this machine after the holes 
are tapped and much time and labor saved. The machine is 
positively driven so that when the work stops the tool, the air 
does not continue to blow through as is the case with impulse 
motors, but has practically the same action as in a piston engine. 

The Tilden pneumatic hammer is illustrated in section by Fig. 
yo which shows the general construct ion and also the oil chamber 
in the handle, which measures out and delivers a constant supply 
of lubrication to the incoming air. The reciprocating piston 
and valve are thereby constantly lubricated, a condition that of 
course increases the effectiveness and durability of the working 
parts. This tool is to be manufactured by the International 
Pneumatic Tool Company, oi Chicago. 

The pneumatic hammer shown in Fig. 31, is made by the 
Standard Pneumatic Tool Company of Chicago, as is also the 
piston aid drill shown in Fig. 32. The latter tool is particularly 
of interest as it is a very powerful and compact tool with the 
feature of high speed and reversibility by simply turning the 
grip handle either right or left. The gnp handle also admits 
or shuts off the atr supply, the direction of the motor depending 
on which w^y the handle is turned by the operator. The same 
general features are incorporated in a breast drill which weighs 
eight pounds and will drill holes from 1-16' to yi". The same 
tool is also made with a feed screw and is said to be the smallest 
piston atr drill manufactured. Thi« style cif drill consumes 1$ 
cubic feet of free air per minute at a pressure of 80 pounds per 
square inch. 
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The pneumatic hammer manufactured by this company has a 
regulator which admits the air to the cylinder under whatever 
pressure (within certain limits) is required by the work in hand. 
The piston Is cushioned on the return by the exhaust, thereby 
increasing the economy and at the same time making the tool 
easier to hold on account of the reduced vibration. A pneumatic 
motor chain hoist is also made, which is an application of their 
piston motor to the worm of a chain hoist, thus doing away 
with manual labor in the operation of these indiapcitiable shop 
appliances. It is obviona that this Mylc of holft poucsies some 
advantages over the piston and cylinder type as it wilt operate 
in very limited head room and can also be easily traasporied lo 
any part of the shop where the air supply ia available. 
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MEETING OF NAVAL ARCHITECTS AND 
MARINE BNGINBBRS. 

The seventh annual meeting of the Society of Naval Archi- 
tects and Marine Engineers was held in this city on Thursday, 
November 17. There were about 100 in attendance and sev- 
eral of the papers were of unusual interest since they were in 
a measure based upon actual experience with our naval vessels 
in action. 

The two papers that were of the greatest general interest, 
both because of the standing of their authors and on account 
of the importance of the subjects treated, were the one by 
Admiral Melville upon "Causes for the Adoption of Water- 
tube Boilers in the United States Navy," and the one by George 
W. Dickie, Manager of the Union Iron Works, San Francisco, 
Ca!., upon "The Increasing Complications in Warships and 
how Simpler Arrangements might be Adopted." 

As is well known by those who have kept pace with the de- 
velopment of the navy, the day of water- tube boilers for naval 
work has come, and Chief Engineer Melville, though at one 
time opposed to them, or at least not satisfied that experience 
warranted their adoption, has become thoroughly convinced 
that the type is now sufficiently established and gives so su- 
perior results that it is to be preferred to the older Scotch b'jiler 
which has held sway for so many years. 

The advantages and disadvantages of water-tube boilers are 
stated by the Admiral to be as follows: 
Advantages. 

Less weight of water. 

Quicker steamers. 

Quicker response to change in amount of steam required. 

Greater freedom of expansion. 

Higher cruising speed. 

More perfect circulation. 

Adaptability to high pressures. 

Smaller steam pipes and fittings. 

Greater ease of repair. 

Greater ease of installation. 

Greater elasticity of design. 

Less danger from explosion. 

Diaadvantaeres. 

Greater danger from failure of tubes. 

Better feed arrangements necessary. 

Greater skill required in management. 

Units too small. 

Greater grate surface and heating surlace required. 

Less reserve in form of water in boiler, 

Large number of parts. 

Tubes difficult of access. 

Large number of joints. 

More danger of priming. 

He traced the experiences of the navy with water-tube boilers 
during the past ten years, which, he said, had been favorable. 
and called attention, among other instances, to the performance 
of the Marietta, which had these boilers and made the trip 
around the Horn in conjunction with the Oregon just as suc- 
cessfully as the latter vessel. 

The fact that water-tube boilers raise steam quickly is of the 
greatest advantage. It would have been of the greatest advantage 
to have had boilers during the blockade of Santiago capable of 
raising steam in half an hour. Coal need not then have been 
used to keep all the boilers under steam all the time. The 
Massachusetts might have shared in the glories of the fight if 
she had been fitted with water-tube boilers and the Indiana 
might have kept up with the Oregon which had steam on all her 
boilers. 

The higher steam pressures with water-tube boilers give us 
smaller and safer steam pipes and better valves. It increases 
the efficiency of the engines, and, in fact, the use of quadruple 
expansion engines necessitates the use of water-tube boilers. 

Furthermore, for naval vessels with protective decks, the 
facility with which water-tube boilers can be removed or com- 
pletely renewed may of itself justify their adoption at tim^s. 

Admiral Melville said that he had always opposed the use of 
boilers containing screw joints in contact with the fire, and had 
attempted to secure boilers having no cast metal in the pressure 
parts. Cast steel is not yet good enough to put between 300 
pounds of steam and our firemen. He believes in straight tube 
boilers as being easier of examination and repair than bent tube 
boilers and in boilers having as few joints as possible. Water- 
tube boilers must have freedom of expansion of the various 



parts, and the simpler the boiler the better. It should not be 
necessary to introduce reducing valves between the boilers and 
the engines to secure a steady steam pressure at the latter, nor 
should it be necessary to have automatic feed arrangements to 
insure steady water level in the boilers. To be successful a 
boiler must be easy of repair. Lightness is a natural attribute 
of all water-tube boilers, but it is not wise to go too far in this 
direction. The ratio of grate surface to fire surface occupied 
for the complete boiler plant must be as large as possible. The 
units should be large, the grates short and not too wide. The 
passage of gases through the tubes should be sufficiently long 
to insure economy. These gases should be well mixed before 
entering the spaces between the tubes for the same reason and 
to prevent smoke. The circulation of the water in the boiler 
must be free. 

Mr. Dickie's paper appeals to one as embodying common 
sense ideas upon a subject where common sense is need. What 
may be called the arteries and nerves of a ship are the piping 
and wiring, which in most instances are so intricate that an engi- 
neer may.well dread attempting to keep them in working order. 

There are also on the modern battleship seventy or eighty 
auxihary engines and motors. All of these, as well as the piping 
and wiring, are a gradual evolution like the gfrowth of the 
ship itself and the result is that their arrangement is not one of 
previous planning, but one designed to supply immediate 
needs. 

Mr. Dickie's plan is to have a central passageway running 
lengthwise through the center of the ship, just below the pro- 
tective deck, which shall contain all pipes, wires, etc. In this 
way the pumps for fresh and salt water and for drainage can be 
located near the boilers and the pressure kept on all the mains 
all the time, from which direct connections are made to the 
various compartments. This passageway would also con'<ain the 
armored tube which protects the wires, speaking tubes, etc. His 
plan was worked out in detail and seems to simplify g^reatly the 
complicated piping and scattered arrangement of the auxiliaries 

now in vogue. 

• * * 

THE COMING A. 8. M. E. MEETINGS. 

The annual meeting of the American Society of Mechanical 
Engineers is to be held at the society house on December 5 to 
8, inclusive. The list of papers is an attractive one, especially 
to those who are interested in steam engineering. On Tuesday 
evening, December 5, Admiral Melville will deliver the presi- 
dent's annual address and the professional papers will be pre- 
sented during sessions on Wednesday morning, 10 o'clock; on 
Wednesday evening, at 9 o'clock; on Thursday morning, and 
the closing session will be Friday morning, December 8, at 
ro.30 o'clock. The subjects of the papers are as follows: 
First Session. 

Report of the Committee on the Code for Boiler Testing; 
The Steam Engine at the End of the XIX Century, by R. H. 
Thurston; Berthier Method of Coat Calorimetry, by C. V. 
Kerr; Test of Two Pumping Engines at St. Louis Water 
Works, by J, A. Laird; New Graphic Method of Constructing 
the Entropy-Temperature Diagram of a Gas or Oil Engine, by 
H. T. Eddy; Pressure in Pipe due to Stoppage of Flowing 
Liquid, by George M. Peek. 

Second Session. 

Liquefaction of Gases, by A. L. Rice; Curved Glass Blue 
Print Machine, by P. M. Chamberlain; A Metal Dynagraph, by 
P. M. Chamberlain; Education of Machinists, Foremen and 
Mechanical Engineers, by M. P. Higgins. 
Third Session. 

Experiments on Using Gasoline Gas for Boiler Heating, by 
Herman Poole; Friction of Steam Packings, by C. H. Benja- 
min; Friction Tests of a Locomotive Slide Valve, by F. C. 
Wagner; Note on Fly-wheel Design, by A. J. Frith; A Broken 
Flywheel and How it was Repaired, by James McBride; EflS- 
ciency Test of a 125 H.P. Gas Engine, by C. H. Robertson: 
Strength of Steel Balls, by J, F. W. Harris; Colors of Heated 
Steel at Different Temperatures, by M. White and F. W. Tay- 
lor. 

OIoalnET Session, 

Impact, by W. J. Keep; The Southern Terminal at Boston, 
by H. J. Conant; High Hydrostatic Pressures and their Appli- 
cation to Compressing Liquids; A New Form of Pressure 
Gauge, by F. H. Stillman; The Value of a Horse-Power, by 
G. I. Rock wood. 
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A BRIBF DB8CR1PTION OP VARIOUS METHODS THAT HAVB 
BSBN U8BO FOB MEA8UBINO HIGH TKMPBRATURB8. 
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Wm Wallace CHiusTrr. 



Wcbater defines "Pyrometer" as "an instrument for measuring 
of heat above those indicated by the mercurial ther- 
moaieter, constructed usually on the principle of registering or 
rntltllfinir. by means of multiplying levers and a scale, the change 
in l«1tgth of some expansible substance, on a metallic rod, when 
exposed lo the heat to be measured." 

The name was first applied by Muschenbroek, in 1731, to an 
inatrument he devised for measuring changes produced in metals 
bjr beat, and it is still sometimes used to designate an instrument 
of tlua class invented by him for measuring the expansion of 
solid bodies by heat. De Saguliers improved Muschenbroek's 
iastnimmt. Between 1736 and 1780 Ellicott, Wedgewood and 
GiiTten also invented instruments of the same character, but none 
of them give accurate results for very high temperatures. In 
1881, Professor Daniell invented his pyrometer, for which he re- 
cthrcd the Rumford medal of the Royal Society. Daniell's in- 
fltrmem con^i^trd of two distinct parts — a register and a scale. 
The register wu detached after reading the scale in a known 
temperature, and exposed to the heat to be measured, after which 



(P). The microscope (C) enables change in tcmpcratttre to b« 
easily noted, and with considerable accuracy. 

In 1851 Mr. Ericsson produced a pyrometer hi which temper* 
atures were ascertained by the tension of a permanent volume of 
air or nitrogen measured by a column of mercury under a vacuum. 

M. F. Bccquerel, of Geneva, in 1864, suggested a thermo-elec- 
trical apparatus, which has been proved very reliable. 

C. W. Siemen's electrical resistance pyrometer will measure 
the hottest furnace heat. 

Dcville, Troost and Rcgnault proposed instruments similar 
to the air thermometer. Ducomet suggested the employment of 
a series of alloys having a known melting point, which method 
has been developed by Carnelley. 

The Ducomet pyrometer is constructed on a principle •• 
makes it applicable only to approximate determinations. A 
series of rings made of alloys, with a different melting point, 
are placed over a rod and compressed by a spiral spring. Then 
the melting temperature of a certain ring is reached, it is 
squeezed out and the rod jumps up one interval, thus indicating 
successive higher temperature as they are reached. 

The following table will be of value to those desiring to as- 
certain temperatures at any particular time. 

Melting point of Tin aaSdeg. C. Lead- .V5 dcg. C. 

Bismuth .. a64deg. C Zinc 415 drg. C 

Cadmium . JIS deg. C. Aluminum Toodeg. C 

Cauntlett ni.ilic4 use of tht difTcreiice of expansion of two 
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it was replaced in the scale and a reading taken of the temper- 
■tart lo be measured. Professor Daniell adopted the doubtful 
MStnnption that equal increments of length are the effects of 
equal increments of heat. The register, before heating, is placed 
on the scale (e) being set on (I). 

Wedgewood's pyrometer consists of three copper bars 6 
inches long, fixed upon a metal plate with a distance of Vt inch 
between the first and second at one end and i-i3 inch less at the 
other end. The second and third bars arc the same distance apart 
as the narrowest part of the slot between tlie other two at one 
end knd t-t2 inch less at the other. 

rL,A one-half inch bar of potter's earth is placed in the heat to be 
■Msared. then removed and cooled, when it is moved along 
wm. wedge-shaped slot as at (B) until it just fits, and the tem- 
perature is read from the scale. The instrument, however, is 
not very accurate. 
Brognian's pyrometer is similar to Wedgewood's, and con- 
rflti of a steel, silver, or platinum bar, placed in an oven, one end 
Wag fixed and the other acting on a porcelain rod. which pro- 
jects from the furnace. This rod presses against the short arm 
of s bent lever passing in front of a graduated scale. Borda's 
PTTOmclhc standard was devised originally as the measure of the 
gr«at arc of the meridian in France. 
I It consLas of a brass bar (B) pivoted at one end to a bar of 



rods which causes the roution of a pointer on a graduated dial 

Trampler uses a hard porous rod of graphite in an iron tube, 
which when heated expands more than the rod. 

Carnelley and Burton, in 1879, claim the invention o( a w&icr 
current pyrometer. The difference of temperature between inflow 
ar<d outflow in copper tube coiled over the fire, which on compare 
ison with tabulation of results obtained at known temperatures, 
enables the proper temperatures to be closely approximated. 

Amagat's and Saintignon's l88j pyrometers arc similar to the 
above. M. dc Saintignon's pyrometer has been used with great 
success in blast furnaces, glass works, porcelain houses, and other 
operations requiring very high temperatures. 

Saintignon's pyrometer consists of two thermometcn (AA), 
Fig. 3. connected to the main tube with a hose. Water with a 
head of 10 feet from reservoir (R) passes through filter (F) and 
then floods the thermometer bulbs (AA) The pans are w 
planned that .25 deg. raise in furnace heat produces 1 deg. at the 
thermometers. A movable scale (S) is provided, which b prop- 
crly graduated. 

Messrs. Boulier Bros, patented in i88j another form of Wkter 
current apparatus, the difference being one of detail only. 

Siemen's first pyrometer was of the calorimctric type, followed 
in i860 by an electrical device based on the principle that the 
electric resistance of metal conductors increases with the temper- 
aturt 
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Berthelot's U mcrcury-gaugc pyrometer is another method 
for measuring high temperature, but is unreliable as is shown 
by Recknagel and Mills. 

Shaeffer and Budcnberg also have made use of the tension 
principle, the value of which machine depends on the tightness 
of thi joints of the closed reservoir. 

Freu's pyrometer for measuring hot blast temperature makes 
use of expansion of air, due to heating and moving a colored 
liquid over a properly graduated scale. 
The formula for the Metal Ball pyrometer is: 
W (T - 1) 

X = + T 

wS 
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THE SAINTIONON PYI^OMCTER. 

FIG. 2 

w weight of water. 
W weight of ball, 
t original temperature of the water. 
T final temperature of the water. 
S specific heat of the metal in the ball. 
X temperature of the fire. 
Le Chatelier's thermo-electric pyrometer is based upon the 
principle of the measurement 'of a current of electricity pro- 
duced by heating a two wire couple, the galvanometer being 
used to measure the current. 

The following table shows the temperatures in degrees Fahren- 
heit and Centigrade at which the various phenomena take 
place ; 

At Deg. F. Deg. C. 

Water boils. 
Lead melts. 
Mercury boils. 
Zinc melts. 
Sulphur melts. 
Aluminum melts. 
Selenium boils. 
Silver melts. 

Potassium sulphate melts. 
Gold melts. 
Copper melts. 
Palladium melts. 
Platinum melts. 
White cast iron melts. 
Grey cast iron melts. 
Semi-mild steel melts. 
Hard steel melts. 
In a recent issue of the "Iron Age" Dr. R. Moldenke describes 
a modification of the Le Chatelicr pyrometer. As formerly made, 
it contained two wnres, one of platinum, the other an alloy of 
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100 
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326 


676 


358 


779 


415 


838 


448 
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66s 
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945 


1859 


1015 


1913 


1045 


1929 


1054 


2732 


1500 


3227 


1775 


2075 


1135 


2228 


1220 


2651 


1445 


2570 
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platinum with 10 per cent, rhodium, and enclosed in a porcelain 
tube for insertion to the furnace. The modified instrument has an 
iron tube around a portion of the length of the wires which it 
bent to an angle of 90 degrees, and at the end a clay tip is placed 
about the joint of wires. The tip can be placed in molten metal, 
and in case of its destruction it can be easily replaced. 

The Wiborgh Air-Pyrometer is of the class designed by 
Regnault, and is adapted to blast-furnaces, tempering furnaces, 
etc., where determinations from O deg. to 2400 F. deg. are 
desired. 

Seger's pyrometer is a series of slender, triangular fire-clay 
pyramids which are placed one above the other, and the tumbling 
over of one after another, as their limits of plasticity are 
reached, is an indication of the temperature reached — when pre- 
viously determined for the same materials by some absolute 
method. 

Mesure and Nouel's pyromctric telescope is by far the most 
convenient, and, giving immediate results, is invaluable when a 
number of consecutive readings are required, and is in the form 
of a little telescope which is convenient to have about the 
person. The principle of its operation depends on the polar- 
ization of light. 

The Uehling and Steinhart pyrometer is one of the later in- 
ventions, and it makes use of the law of the flow of gas through 
piinute apertures. 

Tremeschino's pyrometer works on the principle of expansion 
of a thin plate of platinum, heated by direct contact with a mass 
of metal previously heated to the temperature desired, and is 
considered reliable up to 800 C. 

The calorimetric method may also be applied to pyrometry 
with success. A body of known specific heat may be raised to 
an unknown temperature and then plunged and allowed to re- 
main in a constant volume of water, the temperature of which 
is measured both before immersion and after it has taken all of 
the heat possible from the body heated. 
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The vessel should be well jacketed with polished sheet met 
Bystrom employed a platinum ball to be heated in a cl; 
tube, the ball then being suddenly placed in a water calorJme 
Siemens used a similar arrangement, but with movable scale, 
the thermometer tube, which, however, proved faulty 

Weinhold's pyrometer consists of an inner vessel made « 
plates with two openings, one being for the tliermomet«^ 



one through which are placed the iron balls. The cap; 
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the inner vessel is one liter of water. The outer vessel Vy ^oftii" 
also, packed with cotton wool and closed with a lid r ' ^^g^ 
which projects the thermometer tube. Three balls of/ wfV^ 

iron, weighing twenty grains each, are used, and by at Bo^ujoi 
special formulae the temperature measured may be ca their /j,|j 
The writer has experimented with a c.ist iron ball, of^PitTT^..! 
sa.me in a boiler furnace and immersing it in a m^* 



water, which was previously weighed; but the c 
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jacketed, and the cast iron was very hard to handle at furnace 
heat, being very liable to crumble. The determination vs'as a 
heat higher than that at which cast iron is said to melt. 10 he 
ouinot recommend as absolutely reliable any such crude outfit 
as was used. It should be borne in mind that the water in the 
▼e«se] and the vessel itself should be raised to a temperature 
nearly as high as one would expect the immersed ball to raise 
it before the ball is heated. 

Ganot's Physics gives these formulae for finding the specific 
bca: of a body: 

mO-t) 



M (T - S) 



^^_ where C =its specific heat. 

^^B M=weight of cold water in vessel, 

^^H S —temperature to which water is raised, 

^^f T=final temperature of the body, 

'' I =original temperature of the water. 

After making correction for the vessel of brass, which U 
pobshed. m = weight; C = specific heat; t = temperature of 
water, then 

Mc(T - ©) = ro(t»-t) = m'c' <«-t) 
fm + m'c*) {©- t) 




M <T - 9) 
McT4-mt + m'c't 



M c + tn + m' c' 

( M c -»- m + m' c') © — t (m -♦- m' c') 

T = ' 

Mc 

Specific heat of cast-iron (Regnault). 0.12893; melting point, 
J73* deg. P. 

Specific heat of cast-iron (Pouillet), 0.14000. 

SpedAe beat of brass (Nystrom), 0.094; melting point. 1873 
deg. F. 

The writer experimented by placing a chunk of cast-iron in 
hotter furnace on the coal. It crumbled quite badly, but one 
piece weighing i.j6 pounds was placed in an iron can contain* 
iag 6588 — 13.24 = 52.64 pounds of water at a temperature of 
41 deg. F., which was raised to 51 deg. Considering the specific 
heat of the vessel as o.tXK) we have: 



t(»-36X 13) -»• 58.64 + («3a4 X .M)] 5« - 4» 
[5a 6a -4- (13.24 X .12)] 



= 3118* F. 



I 36 X 13 

■liicli was not a very accurate result apparently, but with a 
Jacket rcuel and good sound ball more satisfactory work may 

be done 

• « • 

Some interesting figures were recently given by Mr. P. H. 
Dudley in "New York Railroad Men" regarding the stored 
energy of heavy passenger trains. It is estimated that a train 
of (O modern passenger coaches is 800 feet long and weighs 650 
tooa The stored energy in foot-pounds of the train in motion is 
l73,t72;ooo foot-pounds at 60 miles an hour, 25,000,000 leas at 55 
mile* an hour, and ^2,000,000 less at 50 miles an hour. The loco- 
motives, so far as ordinary train resistance is concerned, would 
have no difficulty in maintaining the speed when once attained 
«• 50. 55 or 60 miles per hour. To raise the train from a spee>1 
of 50 to 55 miles per hour, however, requires over 25,000.000 
foot-pounds of energy stored in the train for the higher speed. 
With an increase of 500 pounds additional draw-bar tension, this 
wotsid require a run of 10 miles to store the needed energy. A 
sigaal or slow-down may reduce the speed, and all the energy 
(root the higher to the lower speed destroyed by the brakes^ 
The energy must be restored to the train before it can regain 
tt> matting speed, but whether the lost time can be made depends 
«pon the distance to be run and the ability of the locomotive to 
store up energy in the train much above the average running 

speed. 

* • • 

"BroftfC** and "brass" are terms t)iat are often used synony- 
■KMialjr. but the former material is a compound of copper and 
Isa while (he tatter is composed of copper and nnc- Bronze 
orisiaated among the ancient inhabitants of Egypt, before iron 
«ai known, and was almost invariably of the proportion of to or 
<a perta of tin to go or 88 of copper. 



LATHE TOOLS. 
W. H. Van DaavooRT. 

On the subject of catting tools for the lathe we will consider 
only the more general points, as practice alone can bring out 
the details of proper form and setting. 

The common lathe tool as shown in Fig. 40 is a short bar of 
tool steel of rectangular cross section having a cutting edge 
formed on one end by forging and grinding. The cutting edges 
must be hardened and tempered in order (hat (hey may properly 
cut the metals upon which they operate. The form of the cutting 
edge depends upon the kind and hardness of the metal to be cut, 
the amount of metal to be removed and whether the cut ia to 
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be a roughing or a finishing one. These tools when new are 
made from six to twelve inches long, their length depending 
upon the size of the lathe in which they are to be used. As the 
edges wear and are ground away they are redressed, thus grad- 
ually using up the stock and finally leaving a short stub, that it. 
as a lathe tool, of no further value. 

Tungsten or self-hardening steel has come into quite general 
use for lathe tools^ It is an "air hardening" steel, and after 
forging must be kept from water. As it is "hot short" it is ex- 
ceedingly difficult to forge into any other than the most simple 
forms. It is several times more expensive than the best grades 
of ordinary tool steel, and for this reason and also on account 
of the difficulties met with in forging it, numerous forms of 
holders for its effi- 
cient and economical 
use itave l>een intro- 
duced. In all such 
tools only the cutting 
portion is of the self- y^^^^ ^, 

hardening steel, the 

holder being a drop forging of mild steel. The cutting portion 
is of such form that it can Jbe kept in proper condition for work 
by simply grinding it, thus avoiding the expense of forging. In 
Fig. 41 is shown an Armstrong tool holder of this class witft 
straight body. It is also made right and left, a left-hand holder 
being one with the cutting point ortset so as to make an angle te 
the right and a right-hand holder having the cutler pointing to 
the left As several cutting poinu may be used in one holder, a 
tool of this character frequently Ukes the place of a nnmbcr of 
forged tools. 

A Hugh Hill left-band cutting-of! tool is shown tn Fig. 4*. 
In tools of this class the blade is securely clamped in the holder 
and may be extended an amount just sufficient to make the 
required depth of cut. thus insunng the maximum strength of 
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blade in every caac. Tbe blades are carefully groand to tbick' 
ness. given the neceasary clearance and sharpened by grind" 
ing from the end and top. A modification of this tool as shown 
in Fig. 43 has made a unique and substantial side-cutting tool 
TheK tools are made right and left-hand. The catting-ofi (ool 
however, may be had with straight body. 

The cutting edge of the lathe tool, as shown in Fig. 44. bat 
what we term an anple of clearance A and an angle of rake B 
The angle of clearance has the greatest strength value, as tbe 
smaller this angle the greater the support given the ouUttg edc*> 
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For facing, the tool must have some clearance as otherwise the 
cutting edge is held away from the work. On cylindrical work 
if set somewhat below the center, it will clear the body of the 
work but will not properly clear the feed. 

The greater the angles of rake and clearance the more acute 
will be the cutting edge and the finer and smoother the cut. If 
the edge is too acute, however, it will not stand up to the work 
properly. The angle of rake has the greatest cutting value, as 
strength of cutting edge prevents excessive clearance. 

A tool may have front rake as in Fig. 44, or side rake as in 
Fig. 45. It is usual, however, to grind it with both front and 
side rake as shown in Fig. 46. A tool without rake requires 
greater force to drive it through the cut as it tears rather than 
cuts the metal. It does not leave a smooth surface and springs 
the work unduly. 

For the same rate of feed a tool operating upon work of 
small diameter must have a greater angle of clearance than is 
necessary when used on work of large diameter, as the same 
feed gives a greater pitch angle in the former case. This is 
clearly shown in Fig. 47. 

It is always desira- 
ble when a heavy cut 
is being taken to have 
that part of the cutting 
edge presented to the 
work as short as the 
strength and d u r a- 
"°- '»3. bility of the edge will 

permit A straight 
ctitting edge, A Fig. 48, at ripht angles to the axis of the work 
presents the shortest possible length of cut. but the delicate point 
of such a tool will not stand up well. If rounded somewhat as 
shown at B. we get a cutting length but slightly greater and of 
a durable form. If the point is too broad as shown at C undue 
resistance is oflered owing to the long line of cutting acttgn. 

A 



B 
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"G« 44 FIG. 45. 

That portion of the cutting edge which lies parallel to the 
axis of the work produces the finish while the portion at fight 
angles to the axis removes the metal. The finishing portion of 
the cutting edge should be considerably longer than the rate of 
feed, thus producing a smooth finished surface. If the cut is 
light and the edge parallel to the axis is long, the tendency for 
the tool to dip or dig into the work is great and especially so 
when the angle of clearance is excessive and the cutting edge 
set high above the center. 
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In general a tool works best when set for height at or slightly 
above the center. When above the center any spring in the 
tool or work causes the tool to dip into the work and leave an 
untrue surface. Soft spots in the metal or irregular depth of 
cut will increase this trouble. As the spring comes from the 
tool post block and points below the cutting edge, setting the 
tool down to the center of the work reduces but does not over- 
come this difficulty. If the tool rest was perfectly rigid then a 
tool having its cutting edge dropped to a line even with the 
bottom of the tool at point of support would, owing to its own 
deflection, swing out rather than into the work when set at or 



below the center. In all cases the tool should be held as firmly 
as possible and well back in the tool post. 

In setting a tool for a heavy cut it should w^hen possible be 
set raking back rather than ahead as in case of its slipping in 
the tool post it will swing out of the work rather than into it 
This, of course, cannot be done when it is necessary to take the 
cut close up to the dog or driver. 

Cutting-off tools work free and smooth when given an under- 
rate amount of top rake. As with other tools, however, when 
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used on brass they should have no top rake and will frequently 
be found to work better with a small amount of negative rake. 

The side tool should be given a top rake of from 30° to 40' 
with a very moderate amount of clearance. 

The boring tool as commonly forged from bar steel is shown 
in Fig. 49. The diameter and length of the stem depend upon 
the size and depth of the bore in which the tool is to be used. 
This tool is necessarily a springy one and should, therefore, be 
as short and heavy as possible, thus requiring a large assort- 
ment of sizes for any range of work. The tool shown in Fig. 
50 is one of several patent tools which meets the requirements 
of a first-class boring 
tool very nicely. The 
stem which carries a 
small cutting point of 
self- hardening steel 
can be extended for 
any required depth of 
bore within the limits 
of the tool. The same rules for angles of rake and clearance 
apply to the boring tool as they do to external work. 

A mechanic's success as a lathe hand depends very largely 
upon the skill and Judgment he exercises in the grinding and 
setting of the cutting tools. They must at all times be kept 
in proper condition. A dull or improperly formed tool will not 
do satisfactory work and is frequently the cause of serioas injury 

or accident to the work. 

« * « 

How long will timber last so as to be safe and reliable for 
structural purposes, and what is the cfiFect of the weather upon 
its longevity? This is a question that must depend for its answer 
upon the climatic conditions and the location of the timber, 
relative to the ground or water. At a recent meeting of the 
Association of Railway Superintendents of Bridges and Build- 
ings at Detroit, data were given bearing upon the subject. Longr 
leaf Southern pine leads with records averaging about 15 years 
when exposed to the weather in bridges located in the Northern 
States. In Mississippi and Louisiana it is said to last only about 
eight years. White pine is said to remain sound on an average 
10 or 12 years in most sections of the country, though no records 
are given for the South. Spruce can be depended upon only 
from 5 to lO years, and the other timbers like Eastern, Colo- 
rado and Northern pine and Oregon fir do about as well as 
while pine. When protected from the weather all these woods 
show an ability to last many years. By some who reported they 
are said to last indefinitely; by others, 40 or 50 years; and in a 
few cases they are rated with a considerably shorter life, ranging 
from 14 to 40 years and due, no doubt, to adverse climatic con- 
ditions. 

♦ » * 

On some of the highway draw-bridges over the Passaic River 
at Newark, N. J., are notices which contain besides the ordinary 
instructions to the riding and driving public, an injunction pro- 
hibiting the use of "indecent or immoral language" while on 
these bridges. Whether this restraint on the wicked public 
while on these bridges is in the interests of good morals or 
whether the city authorities have discovered injurious stresses oi> 
the structures as the result of lurid language is not explained. 
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TUMBLER GBABINQ. 
P. J. Connor. 

A oseful device (or the purpose of reversing ihe motion of 
driven shafts or disengaging them from the driving mechanism 
it MDUBonly called tumbler gearing, and it is found frequently 
tD headstocks and aprons of engine lathes, planer elevating 
gearing and many other parts of machine tools. 

The device is very old and it is so exceedingly simple that the 
only purpose of the writer is to cite a few points in the usual 
constraction of it. and also explain a method of making it. 
Judging from the number of machines that have been examined 
in (he course of investigation, there seems to have been few 
attempu made to attain the effect produced in the manner shown 
in Figs. I and 3. 
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Fig. I shows a construction which permits of a free motion of 
Ibc tumbler frame around its axis and is accomplished, as may 
b« seen from an examination, by making the distance between 
center of driver and driven gears equal to pitch diameter of large 
ttxmbler pinion plus ^ pitch diameters of driver and driven 
gean. 

A difference of three teeth in tumbler pinions will usually be 
enough to give clearance to both driver and driven gfcars, and 
care must be taken to select such diameters as will allow clear- 
ance when the tumbler gears are entirely disengaged from the 
drivtr. When the center for smallest pinion is selected, it will 
be necessary to make it such that a circle struck from driven 
gear center will be tangent to pitch circles of both large and 
tmtU tumbler pinions. 
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Add diameter of large tumbler pinion to one-half diameter of 
driven gear, and subtract one half diameter of small tumbler 
piakm from the radius of the tangent circle to obtain the center 
dfattoce for driven gear and smallest tumbler pinion. Fig. 2 
•bows the tumbler in position when both pinions are free frotn 
drivtr. 

Fig. 3 and Fig. 4 show the form in which tumbler gear* ar« 



usually made. The arc of a circle stmck from the driven gear 
center tangent with bottom of driver indicates the fact that it 
would be impossible to swing them freely on the driven gear 
center, as noted in Fig. i, to pass under the driver gear. 

The effect produced when the tumbler is thrown into engage' 
ment will be either to cause the teeth to lock or else to tend to 
throw it out, all depending on the direction of motion of the 
driving gear. It is obvious that the construction which is free 
from the greatest danger of damage to the gear teeth will be the 
best, and this is. in the opinion of the wTtter, secured as shown 
in Figs. I and 2. 

The use of tumbler gearing for heavy lathes is not as common 
now as it was at an earlier period. One prominent concern baa 
discarded them on such machines, and, when reversing tlie 
lead screw is necessary, it is effected by a second idler on the 
quadrant. 

Another source of trooble is to be found in the studs on which 
the tumblers run, as they usually are too small for the strains 
they must support. 

A very good way to make the frame for heavy work is to have 

it double, thereby havmg a support for each end of tumbler 

studs. 

• • • 

MEASURINQ MACHINE ATTACHMENT. 

R0K8BT GaiMSMAW. 

In the Reinecker shops at Chemnitz, Saxony. I found a 
measuring gauge for very fine work which adds to the usual con- 
tact arrangement of the "millionth machine," as made popular 
by Prof. Sweet and others, an arrangement stated to be the 
invention of one of the brothers Reinecker, by which the amount 
of pressure between the contracting points can be measured. 
This insures greater accuracy in measuring as the loose pinch 
recommended in measuring end to end in such machines varies 
considerably, so much so that three successive persons measur- 
ing the same piece at the same temperature, in one of the ordi- 
nary machines, may give three different readings. In the Rei- 
necker machine the contact point at the left-hand end is not 
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fast, but is one end of a plunger which plays agatnat a water 
column so that the degree of pressure put on the piece bdag 
measured is indicated by the position of a slender water colwBB 
in a vertical capillary tube. Thus, if the areas of all the test 
pieces are equal, and all are ground off square and true, the 
same amount of pressure on any one, or on any two or more, 
end to end, will always produce the same pressure in the water 
column, and be indicated by the same height of tiic level of the 
latter in the capillary tubes. The delicacy of the attachment of 
this machine is shown by the (act that with a test bar between 
the contacts the frame of the machine may be sprang eooagh 
with the thumb to make the water-level rise and fall an 
of an inch or more. 
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Mopfwd At csfrfnttMn. N« 1 nf seat tttt tatctpt to mAvet- 

tMn, WBchuigies and ciraUt:o!i A^nts. 

Tbe circalAtion ol tbe three leadhic papers ic the w<<iiumy 
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OOWPRESSSD AIR. 

Iti this notnber irc hax-e prr?tente<3 a descrir*:!^^ articie ^pon 
cOfiqiressed-air applArrce; fnr th« shop that wnll be of iMUUI 
to tHoM who art cometnpl»t<n( tmproT i ng tb«ir ibo^ iMJUfes. 
The tramber of coocrms now malring air conpnsaars and oooi- 
presaed^tr aprt^nces, and tht exteM o( »mbc o( Ihe sJio^s en- 
gafrd upon this work are noch greater than woiild ordimrQ* 
be tmainn<<d. At the same titne the <K6m for theae prodoets 
come larsety from mines and qvarrics and from ia daatuia l 
doing stfiMtiiral and boiler woric, m hnn. ilwre is a doaand ior 
ponchcng and rrvetttitg machinery. Machine ahop 
as a whole probably do not faQj appreciate the beaefils and 
e«ot>otn>c-s to be realised (roK the installation oi a eon ptaa — d- 
atr system in an ordhwry laadiine shop wfaes* twdnaK bat 
ordinarj machine «ortc ts done. 

The qtiestion t$. ofte« dtwossed as to which is the better sya- 
tetB to ttntall, the comp?e«f*rd air oc the eJectric. and as to 
which is the more economical Our aas wc i is that both an 
necessarr Each has its own place In the modem shop, and a 
b' •>ration will show '' ' tally take Ae 

P ■ other. TaVe the . cjawt. fc»r «*- 

am-'> here hare beer vezy good cranes oj this kind wifli 
conir.T<»<r.t air as the motive power, but it involves balk «oB- 
inf op and paytBg ovt the hoMpipe as the crane tra«^ alspe 
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the tracks or the carriage travels along the crane girders, li 
involves, also, reciprocating motors which operate at high speed 
and are noisy and require considerable care. It is clear that 
electricity must here take precedence, as the easy transference] 
of the electric ctrrrent by the trolley and the adoption of tk 
rotary and imooth running motor make it far sui>erior. On th 
other hand, for hoists about the shop and even for jib cranes 
of moderate capacity, there is no arrangement yet devised that 
had quite (he simplicity, the convenience and the steady actioi^^| 
of the air hoist consisting of a cylinder in which a plunger op-^| 
crates directly upon the chain. 

In general it may be said that where a motor is necessary 
electncily is the better motive power to use. Many roury 
motors have been devised (or utilizing compressed air, but here 
as with steam the reciprocating motor is likely to hold its own. 
and for the same reasons, and any who have heard small com-, 
pressed air motors of this description run can appreciate the*] 
disadvantages. Exceptions arc to be found, evidently, in 
case of small hand motors for drilling and similar operatioac' 
to which electricity is not at all adapted and where camprened 
air has been found to give excellent results. 

After a compressed-air system has been introdoced into a 
plant the surprising thing is to find to how many nses it win 
be applied. In the foundry it is far more efifectire than rattlers 
for cleaning castings in connection with the sand blast, and its 
Vtft in operating chipping hammers is well known. Wbcacver 
a repair is to be made upon any machine the workman will 
prefer to attach the compressed-air drill instead of ratcbeting a 
kole. The air pressure will come In handy for ***»«««g »^ffni^ 
ior leakage, for blowing out core sand and many odier parpeses: 
and best of all it affords the means of materially reducing tkat 
larce percentage of time which is spent in banking and aettiag 
ap work. Tbere is no better way of cnttiag donan tts «— r*aff 
than ky Ike latradactioa of hoists and pknty of tkcm. As far 
as imrkIk^ ksiWMi i s and riveters are concerned, it ts qvte 
ccrtaia Aat tkcrc is no better systen for them than dte poea* 
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BBBEINa PROMOTION. 

colli w a a coBtribntor sets fortk 

aad laihHes Ikat a mechanic is likeJy to 

kis tioK to atody with the eap e uali oa 

«l ad f - ii pfx» wjatal wfll be itwajJ ed witk ad- 

Wc do not denbt tkat Ae eonditioas 

aock as be finds tbon. It is probable tkat in tbe niAicwi^ 

diere is a tna % inn— rate for mndiiBtst's miges and 
3 a aadiimst be ever m mcfi gfomdei in die fandamenta] 
ciplca of neckanscs aad ke ever so good a workaun. he will find 
difically sa srctaing more tkm tke stipidatrd noe. Under sack 
ijuiiiiau ages it aaor s obk tim es be ooamdered a drhatablr qae»> 
tioa iikrflier after aO it pays to make eSorts to add to oae's 
sto€^ ol knowksdge in bis ckoaen Ixac of woA. 

Nevertkdess^ dw average nuckinist wko kas. we will 
ooiy average ability to assist him and ndio lacks aC «*«nf!df 
fiaence or "ptdl." will probaUy find tkat tke moat 
avenae to a d wa i a r i ii e m is tiiat of stndy and nbaersatksL 
machinist's tnde is a combination of the efforts ol tbe band and 
ikc mjad, and in geaeial tke gr eatei the pan taken by tbe mind 
the greater tbe coapeaaation. 

In some shops tiie anKhinist is easeatially a liand worker. 
Tbis is trae where there is a great deal of semi-atrtomatic ma- 
diiaety and profaably no amount of stndy would enable ooe to 
ly benc& himself as a machinist in such a shop. The 
ttKU, a to make an efiort to e%'entaally aecare a poei- 
lian in a shop tahere there is an opportmiity for tbe mind to 
kelp tbe kand. If the poim is finally reached wkere theft ia 
no rhwnrr for improvement as a mat'liiwm. the 




dnag to do is to cry to become something else bcsi d cji a 
'•t'WMMt If the mind becomes so trained that it can earn m4 
Bkoney actii^ alone than when acting m connection with 
kaad. the hand should be abandoned in faivor of the auad. 
The dificalty, of course, is that it is not always ca^ to 
fnaa oae shop to an ot he r nor to secure 

widi one's goaHficTions. Bu: even nnder 
it cannot Ik jastfy said that cfons at 
«fT to be ttiuuied as lost. Evcasags ipeat hi 
rwise be qpeat ia noBK vsdem way 
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(o develop the ability and character of the student Also, there 
will be no loss, if during the shop hours one tries to become 
familiar with all the ins and outs of his own and the work 
around him. 

VVhat can the average machinist expect to accomplish who 
docs not try to make himself an all-around man, who can work 
understandingly? If he does nothing to add to his knowledge 
he will not be rightly called a machinist — he will be simply a 
"hand." who works entirely with his hands. Other things being 
equal, the more knowledge he gains the better machinist he will 
make; and if he becomes a competent machinist he will then 
be in a way to become a foreman or secure other promotion if 
opportunity offers, II he does not become a competent machin- 
ist, he can feel reasonably sure that such an opportunity will not 
offer itself, and that if it docs, he will not be able to hold the 
position. If no opportunity comes, the man who is prepared 
will still have the satisfaction of being a capable machinist, and 
we doubt whether after all there is any greater satisfaction to be 
obtained than is realized in doing intelligent work as a ma- 
chinist in the shop. 

• • • 

NOTES PROM NOTOWN. 



ASKING ADVIOB ArtBBWABDS-LBABNINO A TRADB. 

L PoUUhK- 

Locking the kitchen door after the policeman has eloped with 
the cook isn't any worse than is done every day in the engineer- 
ing world, or, perhaps I had bctlcr say in the world of investors 
in engineering products; and when you consider it, this applies 
to about every other line as well. 

I've had two callers the past week, and one was just this kind 
of a man — only he wasn't sure whether he wanted to lock the 
door or not — that's what he called to see me about. He was the 
head of a large grocery firm in Boston, and if any one went to 
hiin with a scheme for embalminR eggs or makmg baking pow- 
der out of sawdust he would turn him down in a minute — 
probably wouldn't take time to show him where his plan was 

Nevertheless, he was an easy mark for a rotary engine crank, 
and blew in his hard-earned cash on what is just as much a fake 
as the aforesaid sawdust baking powder. In other words, he 
knows groceries, but he doesn't know steam engines, and the 
only mistake he made was in not coming to sec me or some other 
mechanical chap before going in on the ground floor for pre- 
ferred stock. He evidently got uneasy about it, and he came to 
lor advice or consolation, I don't know which. After fe- 

irking on the yacht race, or the "trying to race," he said: 

Ike, have you ever seen the Seymour rotary engine? If you 
haven't I'd like to have you look at this and tell me what you 
think of it." and he drew out his patent papers. 

I had seen it, but I let him explain its beauties and economies 
until he got tired, then he asked what I thought of it. "Mr. 
Jones," said I. "that engine is as good as lots of rotaries I can 
ihnw you, but isn't a bit better than a dozen others. None of 
them are worth a continental for power purposes except in spec- 
ial cases. Tliis one is first cousin to the Haescler air motor of 
Philadelphia, only it isn't as good, and Ilaeseler is too good a 
mechanic to think of using it for steam power purposes. For 
pneumatic drills, where you are only competing with hand 
power, rope or belt transmission, or a small electric motor, the 
rotary air drill can hold its own, but for power it isn't in it for a 
minote." 

"But it'll go, Ike; I've seen it; and it's so small for a twenty- 
horse motor that it can't use much steam. Seymour says it is 
way below the best engines and so docs an expert engineer who 
examined it. Besides, we've been offered $7,000,000 for the State 
right to build it. and there must be something in it or they 
wouldn't do that. Guess you must be off this time. Ikey; p'raps 
jroo're getting too old to appreciate these new things." 

When a man calls you old, even if hair has been a stranger to 
7Qur head for several seasons, you immediately get riled; but to 
bt called a back number just brings up all the fighting blood 
yoe ever had. However, I didn't fight. He was bigger than I 
and chances for running were not good. So I calmed down to 
the dignity point and said: "Mr. Jones, anything will go if it 
hat steam enough behind it, but will it go any better or any 
cheaper than a lot of others?" Hr didn't know it, but these ar« 



almost the identical words I heard Brown say to old Rodnock: 
"It's hard to build anything that won't go, but buyers must be 
assured that it will keep on gomg and use less coal than any 
other. And it won't do to compare it with another rotary, 
either; such comparisons are like a burglar putting on a "holier- 
than-thou" expression when he pastes the cell of the chap who 
it awaiting electrocution. To get his true value he wants to 
compare himself with the warden, or some one not a criminal; 
compare with the best there is and see how they stand. 

"And, speaking about experts' reports, did you ever see Tom 
Pray's report on the Bates thermic engine? Not Well, you bad 
better get one. Pray's name probably caused more stock to t>e 
»old by that concern to people who knew he was a consulting 
engineer than could have been sold otherwise, and yet the engine 
was one of the greatest failures that wc have seen for years; and 
I've been told that Pray had to sue the company for his fee, 
This was low-lived business, because the wear and tear on a 
man's conscience in writing a report like that deserves to be 
paid lor, and if an expcrt't report could make an engine suc- 
cessful that one would certainly hare proved the gold mine of 
modero steam engine building. 

"If you've been offered $7,000,000 for Sute rights, or even for 
the whole thing, don't rest till you've accepted the offer and got 
your money. Don't be greedy. Mr Jones; $7,000,000 would buy 
you cigars and soda for several days. And if you can't get (he 
whole $7,rJoo.ooo I'll adviie you to take less — even f? rather than 
hold on to your engine. Every dollar you get now is clear gain, 
for you might just u well count what you've paid in as being 
thrown away. 

"Now, I'm not trying to discourage you in the least, Mr. 
Jones, but you'll be money ahead by following my tuggeslfons. 
And it won't he many years before you'll think my advice worth 
more than that of the experts. I'll send in my bill when that 
time comes. The better way would have been for you to come 
to me or somebody else before you put your money into a 
scheme of this kind. If I went into a wild scheme in the grocery 
trade, something I know nothing about, and then consulted you 
afterward, you would probably feel rather disgusted with me. 
Well, tliat is exactly what you've done with regard to your 
rotary engine, and you mustn't wonder if I haven't been very 
sympathetic. Good day. Mr. Jones." I've probably made an 
enemy for the time being, and will be reviled as an unprogres- 
sive old fogy, but— we shall see. 



One of my nephews wanted to learn to be a mechanical engi- 
neer, and wanted my advice. He had a chance to go to a Slate 
school for three years, and didn't know whether to do it or to 
go direct into the shop. 

If he had been well fixed financially or his folks had cash 
enuugh (o see him through. I should have said shop first, col* 
lege afterward. But he wasn't and I wrote him as follows: 

"Dear Nephew: After thinking over your case I should say 
you had better go right in the shop and stick to it It will take 
tlirec years for you to earn enough to take care of yourself, and 
aiter that-^well, everything depends on yourself. II you have a 
taste for mechanic*, and I think you have, you will like your 
work, get on well and in time become foreman, and perhaps 
reach something higher. If you go to college you will, of cotirte. 
get a good theoretical knowledge, but that alone won't make 
you a machinist by any means, and you wotild have to go in the 
shop before you would be satisfied with yourself or any one cla« 
satisfied with you. This means three years more for yoo to be 
dependent in a measure on yoor mother, tnd yOQ are not the 
boy to do that. I know. 

"If yon keep on with your Scranton school work that you 
took up at my suggestion last spring, you will have a pretty 
fair theoretical education by the time you are through with your 
apprenticeship. 

"So. you set, I advise joa to go in the shop at once aod do 
your level best Let me hear from you often, and tell me yoitr 
troubles, fo'r you'll have them, of cotirtc. Perhaps I can otfer 
a few suggestions from time to time, although I haven't ■ doubt 
there will be days when you'll wish you had done almost any- 
thing elU. You'll get over this, though, and, I think, be gUd 
yon followed my advice. Yout Uncut 

He it in the shop now, and I've beard from him once or 
already. 
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Stilwelt'Bierce and Smi/A' Vaile steam attuated air compressor, 
IngersoU-Sargeant direct air compressor at the plant of the 

Standard Mfg. CV., Allegheny ^ Pa. 
Stilroell-Bierce and Smith- Vail* air compressor loiik mechanically 

operated inlet valves. 
tiiveting and ehipptng with Chicago Pneumatic Tool Co.^s toots. 



GROUP OF COMPRESSEE 

Expanding locomotive boiler tnbes with Chicago Pnemmaiic Toot 

Co.^s air driven motor. 
Chipping locomotive boiler flue sheet with Standard 

Equipment Co.'s pneumatic hammer. 
Pedrick b" Ayer's belt driven shop air compressor. 
Clayton Air Compressor Co.'s belt driven air compressor. 
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CHAPTER 4.- A LINE OF 8HAPTINO. 
Jones had so much experience out of a contract for a line of 
shafting as to be worth recording. But first I must tell yoi 
about the way he bought his stock. You know that in this age 
no place is free from the snares and assaults of the commercial 
traveler, and runners for iron and steel are no exceptions to the 
customs of the brotherhood. Well, Smith over in Smithboro 
runs just the same kind of a little shop as does Jones in Jones* 
ville. Smith, however, was never known to pay a bill if he 
could help it, especially a bill for stock, and he somehow man- 
aged to get all the iron and steel he wanted on all the time he 
needed. One day. Smith happened to have a latlie ^b on hand 
which, owing to the quality of the stock, the depth of the cut 
and the rake of the tool, gave a tremendous chip. The lathe 
was draped and the floor was carpeted with steel curls, when in 
came a gentleman representing So-and-So, steel merchants. He 
picked up a chip from the floor and said, "I see you are using 
our high-carbon, three-spot diamond steel, wish you would let 
me take one of the longest of the chips for a sample." Smith 
consented, telling him he would need about a thousand pounds 
more of the same size. That afternoon another chap with a 
grip dropped in and ventured an opinion that those chips came 
oflf from his hydro-carbon stock, and he also carried off a ringlet 
and an order for more steel, and so the good work went on. 
Every day some new man would come in, firm in the faith that 
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he sold the steel, and at the end of the week Smith had a year's 
slock of shafting engaged which he had no notion of paying for. 
What has this to do with Jones? Well, nothing much, only that 
each of these runners went straight to his shop and uncoiled a 
steel curl as being a sample of the stock they sold to Smith and 
told hira that he couldn't afford to let his rival use any better 
stuff than he did. etc. Presently in came the man who actually 
did handle that brand of steel, and as he opened his fifrip and 



took out the inevitable chip, Jones jumped on him and said that 
he "couldn't look up without seeing one of those fellows bob 
up like a jack-in-the-box on the end of a long steel chip and 
declare it to be a sample of their stock. Gave his order yester- 
day to a chap just because he didn't have any pretty curls with 
him, and if the present agent didn't clear out he would have 
him arrested as an imposter; didn't believe the chip was off his 
stock any more than he believed the brass in his face was off 
the Maria Teresa." 

Jones had lately secured a contract for erecting a new line 
of shafting in an old mill which involved several crooked 
turns almost like the Irishman's gun which shot around the 
corner. He had some notion of employing a-draftsman to solve 
some of the problems, but he abandoned the idea when he found 
that he would have to pay him "as much to draft as he would to 
work!" So lie said he "would do the drafting himself before he 
would hire any chap from the kindergarten school and pay him 
man's wages." Now, the first problem which he ran up against 
was to run a line of shafting diagonally under a flight of stairs, 
and the question was to sec how high up the shafting could 
come .ind still clear the stairs. This seemed easy enough. "All 
one hae to do is to draw a plan view of tlie stairs with the shaft- 
ine cius<iing at the required angle and at the point of crossing 
project a lit.e luwn through ibe elevation until it comes well be- 
low the staircase and there you have it" <sce A Fig. a). Some- 
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how it did not occur to Jones that the shafting crossed the stairs 
on the back side as well as the front, and that a line projected 
down from that point would cut well into the staircase as shown 
at B Fig. a. They turned up shafting pretty much all that win- 
ter. Each morning the cub would go out and shovel snow from 
the pile behind the shop and they would bring in two or three 
lengths all "whiskered" with frost and icicle^. The presence of 
so much cold metal in the shop kept the temperature down and 
the exhaust steam which sizzled through a coil in the corner of 
the shop was unable to Compete with it so that everybody was 
glad when the shafting job was done. The contract price was by 
weight at so much per pound, hence the necessity of weighing 




PIG. 4. 

the lot. This seemed a difficult thing to do. for the only scale 
in the shop was one of only 400 pounds' capacity, whereas some 
of the pieces wt jhed nearly twice that amount. Jones stroked 
his patriarchal L ard and reasoned with himself as follows: "I 
knew a fellar onv-t what had a girl so big that he couldn't reach 
round her. and when he hugged her he hugged as fur as he could 
reach and made a chalk mark, then he began there and hugged 
again. Now wcightn' is a kind of racasurin'. and what's to 
hinder my weighin' a shaft up to a certain point and then startin' 
from there and weighin' the rest. Then the sum of the two 
must be the weight of the whole!" With this very plausible rea- 
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g in mind he arranged his tctlt and some blocking u 
n in Fig. 3 and made one draft, weighing, as he supposed, 
he shaft. Then he moved the shaft along as shown in Fig. 
weighed the other end, added the two together and charged 
»t amount as being the whole weight of that piece of shaft- 

this operation he was not so far out of the way as the re- 
might intimate. It is no uncommon thing in a railroad 
for the trainmen to weigh a car longer than the scale by 
ting first one end and then the other and taking the sum of 
tro weighings as the weight of the car, but Jones' mistake 

r readily seen on an examination of the two cuts. 
W. H. S. 

THE WATER WAS TOO STRONG, 
r connecting rod of a high-speed engine used to drive the 
no in a hotel at Racine, Wis., broke recently and the piece 
emaincd attached to the crank pin knocked a hole through 
•me of the machine. This is all there was to the accident 
Sere were no serious consequences. A local reporter, how- 

wa* equal to the emergency, and prepared an ''expert" 
nt for his paper from which Mr. J. W. Fitch, of the Racine 
ware Co, kindly clipped the following extract for our 
rs' edification: 
be direct cause of the break-down was due to the boiler 

overworked and water was forced into the cylindcrhead 
the rcftult that the piston rod broke off in the middle and 
: lower hull, and as it was disconnected it was thrown with 

force across the room. At the time of the break-down 
igtne was making three hundred revolutions a minute and 

some time before the steam could be shut off. The broken 
haft wan revolving at a rapid rate and striking the floor at 

turn it made a noise that resembled a cannon explosion 
he guests in the entire building were startled- However, 
earn was finally shut off and no damage resulted." 
• • • 

OOOMOTIVE PRACTICE IN ENGLAND. 



fmUB OF INTBEUBST FBOM TBK BOBWIOH BHOP8. 

L W. F. M, Gos», of Purdue University, is contributing 

pteresting letters to the "American Engineer" upon some 

observations during a recent trip abroad. The second 

of the series refers to a day spent at the shops of the 

lliire and Yorkshire Railway, at Horwich, England. These 

give employment to 4.000 men and arc under the imme- 

Oireetion of Mr. J. A. F. Aspinatl. .\ll repairs are made 

on 1.400 locomotives and the shops also build new ones 

^s supplying large forgings and the castings and machine 

required by the different departments of the road. Dyn- 

(or station lighting, electric signalling apparatus, telegraph 

ments and many other articles which American roads ob- 

rom ootiide are made here, not to speak of the fact that the 

has its own rolling mill. 

(vding the locomotive work. Prof, Goss gives an exceed- 
interesting description, from which we quote the following: 
was at Horwich that I first saw the parts of an English 
f. both before and during the process of erection. Very 
Riachine work goes into the frame. Plates for the sides, 
:h in thickness, two or three feet in width, and thirty feet, 
in length, are niled and milled to bring the edges to proper 
e. When thus reduced to the desired form, two plates are 
t to form the sides, the cross-bracing is riveted in, castings 
c bearing for the axle-box wedges are added, and the frame 
ctically done. 

front of the boiler is supported from the frame and not 

r cylinders, as in American practice. The latter are slipped 

ween the frames and are bolted to the side-plater. and while 

removable, they have a very secure place p^^vided for 

aed they certainly have the appearance of being well pro- 

d quite warm as they nestle close together. The ex- 

sttges are so direct that by looking into the exhaust 

see the slide valve, I was told that an engine com- 

ith broken cylinders could have the old pair removed 

pair applied, ready for the road again, in four hotU's 

ime of its arrival in the shop. 




With the inside connection, the coupling-rod pin on the out- 
side of the main driver is put opposite the inside crank, the 
wheel crank pin and coupling rod thus serving in part to bal- 
ance the axle crank and the main rod. A light counterweight 
in the rim of the main driver is, however, necessary, and while 
entirely correct, it looks odd at first sight to sec the wheel going 
with the crank and counterbalance on the same side of the 
center. 

But I imagine that the iosidc-coupled engine, though it has 
many good points, will not always live even in England, for 
here, as in America, one manifestation of progress in railroading 
is a desire for more powerful locomotives. A response must 
involve larger cylinder volunic». and a» no considerable increase 
over present maximum dimensions is possible under existing 
practice, the cylinders will in the end come outside of the 
frames. 

Mr. Aspinall has succeeded in securing a high degree of uni- 
formity in his motive power. With 1.400 locomotives he hat but 
three different types, though the first installment of a fourth type 
is now being put into service. This is for heavy passenger 
service. As compared with those already described, it presents 
differences quite similar in character with iho«r which mark re- 
cent changes in American practice. Thus, while the volume in 
cylinders has been increased somewhat, the most significant 
change is to be seen in the diameter and extent of heating sur- 
face of the boiler. 

The new engine weighs, with its tender, about 90 tons, and 
its four coupled wheels are 87 inches in diameter. A four- 
wheeled truck leads the coupled wheels and a two-wheeled truck 
follows them. The cylinders are 19 by 26 inches, and are steam- 
jacketed in barrel and heads. The valve motion, like that of all 
other engines of the road, is the Joy. in connection with which 
is a steam reversing gear. The boiler, while only 53 inches in 
diameter of shell, presents a trifle more than 2.000 feet of heat- 
ing surface, an increase of about 50 per cent as compared wltl> 
the boilers previously used by the road. 

The new type of engine is steam jacketed and in speaking of 
the consideration which lead to this practice Mr. Aspinall ex- 
plained that the service of his engines involved frequent stop- 
ping, and the hilly character of the road permitted considerable 
drifting without steam, both of these conditions resulting in 
the cylinders being more or less cooled at frequent intervals. 
He held that such conditions are not favorable to the compound 
engine, and argued that jackets, by keeping the cylinders always 
hot, must operate to diminish the loss arising from the cooling 
which otherwise occurs when steam is shut off. In response 
to my suggestion that jackets had been often found inefTicient 
because of imperfect drainage, he replied that he had anticipated 
that difficulty and had found its perfect solution In carrying the 
steam supply for the large injector through the jackets, experi- 
ence having shown that the injector thus supplied gave co 
trouble whatever. 

Another detail of the new engine which was novel to me ia 
the steam reversing gear, though I afterwards lound such a 
mechanism to be not uncommon in English practice. Those 
who have used it agree that it serves its purpose excellently 
and is not troublesome in the matter of repairs. In principle 
it is in every way similar to the starting getir generally em- 
ployed on various engines. A steam cylinder does the work 
and a water cylinder prevents shocks and a too rapid motioiL 
As applied by Mr. Aspinall, the two cylinders arc placed heri* 
xontally one above the other, but the most of those which I saw 
were in general appearance like a half-sised Westinghouse air 
pump. The apparatus is placed in a position corresponding to 
that of the rever»e lever quadrant of the American engine. I 
did not see the apparatus work at Horwich, but an engineer of 
the Glasgow and Sottthwestem. whose train was awaiting at a 
station had evident pleasure in making me acquainted with its 
operation. By manipulating two small handles he moved the 
link by a succession of very short steps, from the (ttll-traw) 
position to the center, and back again to full travel Then be 
repeated the operation, using longer steps, and a third time bv 
still longer jteps. and ended the exhibition by entirely rrrersing 
in a single mov -^wing the link first one way. then the 

other, in rapid ^ -■. all in much less time than it takes 

to tell it. 
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MILLING TROLLEY WHEELS-TURNING LINK 

BLOCKS. 
Editor Machinery: 

I saw a rig for milling trolley wheels the other day, and I 
think I can "go one better," as the one 1 saw only handled one 
wheel at a time. The fixture shown in Figs, i and 2 goes on a 
mitling machine-table. Each spindle carries a trolley wheel ca^st- 
ing A A, and is driven by a worm-wheel and a worm B, as shown 
in the end view in an opposite direction from its neighbor. The 
table is lowered for putting on wheels and then it is raised to the 
required height to give proper depth to the cut. By spacing the 
wheel blanks so that they will be a distance apart somewhat less 
than the diameter of the wheel, the cut can be adjusted nicely, 
even making allowance for wear on the milling cutters. With 
the milling cutter D fed in to proper depth, the worm feeds the 
castings around and one revolution finishes them. The two cast- 
ings balance the strain on the milling spindle. 

A. 

a" 




We had a number of link models to make some time ago. and 
as the link and link-block have to be made so that they will fit 
perfectly, it was quite a problem to make them and not have 
them cost too much. The man who had the work in charge and 
who designed the models had evidently thought it all out how- 
ever. He showed us how we could easily mill the links with an 
end-mill and swing the link in a little fixture of the right radius. 
For the link block he had an idea that was entirely new to me. 
He told us to turn up a ring of the right section, sort of a T 
shape, and of the same radius as the link that is milled as shown 
in Fig. 3, and then to take two milling saws on an arbor, spaced 
the same distance apart as the length of the link block and to 
saw the ring up. This gave us just as many link blocks as the 
circumference of the ring would allow, and they were all alike 
and well made, too. Frank C. Hudson. 

Tombstone, Arizona. 

* « « 

TAKES EXCEPTION TO PROPOSED 8HAPER 
SLIDE. 
Editor Machinery: 

In your October issue Mr. F. Emerson takes exception to an 
article of mine published in your September number on the ad- 
justment of the gibs of shaper slides. While I do not wish to 
prolong a controversy that might become tiresome to your read- 
ers, I think a few words more on the subject might be allowed. 

Figs. I and 2 in Mr. Emerson's article describe nothing new. 
These forms were known to the ancients and have been dis- 
carded long since for the reasons specified in my article. In 
Fig. 3, however, matters are reversed, and we apparently must 
look forward to the time when machinists will have to serve an 
additional apprenticeship as tinsmiths in order to learn to prop- 
erly adjust their machines. To my way of thinking, any design 
that tends to place (he adjustment of the machine parts out of 
instant reach of the operator is radically wrong. If the operator 
is not capable of looking after the proper adjustment of the 



machinery of which he has charge, he is incompetent. If, a$ 
Mr. Emerson states, it is necessary to protect the adjustments of 
some machines with a tabic and slide weighing probably twenty 
or thirty hundred pounds so that the removing and replacing of 
same would Involve considerable expense and annoyance, to sim- 
ply adjust a screw. I would suggest, as a remedy, that all ad- 
justments be fitted with "Yale" or combination locks, the keys 
and combinations to be kept in the office and used only when 
absolutely necessary. 

"A little knowledge is a dangerous thing," especially among 
machine designers. It would seem that some of them are in- 
spired by the evil one when designing machine parts that should 
be readily accessible in case it is necessary to remove or adjust 
them. Take, for example, the feed-nuts on machine tools. 
About 80 per cent of them become loose owing to the chatter- 
ing of the cutting tool which, in some instances, causes one turn 
of lost motion in the feed-screw handle. In most cases, too, 
they remain loose, for, to reach the screws that fasten them, yoti 
will probably have to turn the machine upside down or remove 
a thirty hundred pound table. 

Brooklyn. N. Y. T. B. C. 



^ 



REMARKS BT A MACHINIST. 
Editor Machinery: 

When a machinist undertakes to make himself of more v 
to his employers by studying and acquiring all the information 
possible in his line of work, he will likely be successful and he 
certainly should meet with every encouragement. He may by 
dint of hard work grow to know a great deal more and be able 
to do far better work than the average workman. He may be 
worth possibly fifty per cent, more than any other man in the 
shop where he is employed. Upon realizing this, he will nat- 
urally ask for more wages. Unfortunately in nine cases out of 
ten, he will be met with a stony stare and receive this answer: 
"There is a limited sum paid a machinist; you are getting that 
sum and that is all you can expect. We can get all the men 
we want for less than we are paying you." Now this machinist 
gets dissatisfied, feels that justice is not being done him and 
gives up his job. He may have worked in that shop for a num- 
ber of years, yet he cannot get more than a man who has been 
there only six months. He goes to another shop where he is a 
stranger and asks for a job. They ask what he can do and he 
states his ability which is above the average owing to his praise- 
worthy efforts to improve himself. He meets with this reply: 
"No. we don't need as good a man as you are. You are liabfe 
to want big wages, to be too independent and harder to handle 
than a man who knows less." He goes somewhere else and 
encounters the same thing. Then he asks himself to what pur- 
pose he studied and tramped around trying to get experience if 
he docs not stand even as good a show as a poorer and leu 
able man. 

I once heard of a machine shop proprietor who circulated me- 
chanical papers among his men with an evident intention of giv- 
ing them an opportunity to become more experienced, and who 
remarked: "After a while, these men will want more pay and I 
shall be pleased to give it to them because they will be worth 
it." Bless him, I wish there were more like him. Perhaps some 
will say that the case I have cited is overdrawn, but I can assure 
them that it is not, as it came within my own observation. 
There are shops in the United States that would never pay a 
man over a certain sum, even if he were the best machinist be- 
tween New York and San Francisco. Still in spite of all this, 
I would advise machinists, the younger ones particularly, 
to study and read good mechanical papers. There are plenty of 
these and they are cheap. Eventually, the man who makes every 
effort to improve himself and at the same time keeps his eye 
open for a chance of advancement, will succeed in bettering his 
position. If a man thoroughly qualified, is at some time offered 
a good job, he can take it and stand a show of holding it; but 
if he takes it and is not qualified, he makes a serious mistake, 
for when his employers discover that he is incompetent and dis- 
charge him, he will be worse off than if he had stuck to work 
which he understood. X. P. Riants. 
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ANOTHER COLUMN. 
* Machinery: 

f«» very much interested in the article entitled "A System of 
xn Keeping," by G- H. Hall, which appeared in the October 

tof Machinery. I should like, however, to suggest the 
>n of one more column on his sheet This column it to 
in the number of the sheet upon which the drawing of the 
m is to be found. For instance, the lathe bed. No. 20L — I, 
i be found on drawing, say. No. A — so- In this way, when 
trtt is lost or broken, you know immediately where to look 
(ketch of it in order to replace it. Often, too. I have 
this column useful in looking up some pattern that is very 
P used, and whose general appearance I may have for- 

L R. H. Smith. 

* • * 

ODDS AND ENDS FOR THE SHOP, 
r Macklseky: 

:en tn counterboring for large flat-head screws, particularly 
Vd brads, the counterbore will chatter badly. This is very 
R remedied by grrinding the counterbore with the least pos- 
idesrancc at the heel. If a very smooth job is wanted, the 
IDCC may be so sli(jht that the tool has to be forced slightly 
I work in order to cut at ail. Counterbores so ground will 
nly start holes smooth but will true up those that have bad 
er mnrks. This is an old method often used with planer- 
ling tools, and may be applied to any broad cutting edge, 
inany shops the twist drill has so replaced the flat drill, that 
ngcr boys seldom if ever have seen the latter; yet when 
piece of steel is to be drilled, a flat drill tempered as hard 
ill stand and ground with rather small clearance at the 
nugh enough to cut freely — and as thin at the point as 
nd the crushing and twistmg action, will generally cut 
llut cannot be touched by a twist drill. Kerosene often 
■ a better lubricant for such work than the heavier oils. 
ten ■ twist drill may be ground flat and parallel with the 
(or a short distance on the front side of the flute, and as it 
fbles a flat drill somewhat in appearance of the cutting edge, 
also cut harder steel than as usually ground. It should 
ground thinner than usual at the point 
drills have their field more largely, however, in the reg- 
ie of work, and arc not hard enough for such uses as the 

in a while it is convenient to drill glass, and this may be 
scratching a little cross in which to start the drill, using 
' hard flat drill ground thin at the point, a steady but light 
id rather slow speed. Benzine is the lubricant. A block 
lod ought to be used between the glass and drill-press table 
Irilling hard steel and other hard substances, the feed should 
png enough to start the cut at once and keep it up. for when 
I rides over the surface for a very few revolutions, the edge 
tn ofT, and the work so glazed that cutting action is very 
10 surt again. 

Ilmakers and others call the attention of users to the matter 
pning down the points of drills, as they wear shorter and 
lently thicker, but. in most shops, this is neglected. If 
ming down the points of drills were always the practice, 
and rapidity of drilling would be a very great surprise 

ing articles of steel is very common; but it is rather 

|e that a good preventative of rusting, after using zinc chlo- 

llic ordinary soldering "acid," is so little known. It is sim- 

> dip the work in sal soda solution, the common "soda 

of every shop, after the soldering is done. This also pre- 

nist marks so often found on tools and work one has 

lering when the hands are not dipped in the soda water 

with a piece of waste wet in the solution. 

solotion may be cold or warm as convenient Also in 

g or "sweating" steel it is frequently desirable that the 

of the joint shall not rust This can be accomplished 

g the acid as is generally done, and by thoroughly tin- 

leth surfaces, then washing them in sal soda and then in 

This last is very important as solder will not flow well in 

ce of sal soda, 
washing oflf all sal soda the surfaces may be brought to- 
I heated and united; for the solder has already adhered to 
li^ and the two surfaces of solder will, of course, unite when 




heated: and if the acid has been well neutralized by the soda, no 
rusting will occur. A stick is often used for covering the sur* 
faces with acid, but it soon becomes charred and gummy and 
causes annoyance. 

A slate pencil is much better than a stick, and where the work 
is itself heated, instead of using a copper, a strip of brass may 
be used to carry the acid and lead it and the solder where de- 
sired. The brass even when not tinned at first soon becomes 
tinned and is very eflficient in doing a good job. 

Freoxkick M. Busb. 

• • • 

CUPPED WASHERS FOR HOLDING WORK IN 

OANQ8. 
Ediiffr MACHtNlKV: 

Here is a device which may perhaps prove of interest to rea^l 
ers of Machinery. It is used for holding a gang of gears. 01 
other similar work, true on an arbor without the aid of finished 
hubs or surfaces for clamping. It saves the expense of these 
operations and at the same time guarantees true work. It may 
prove of special interest to those who have to finish work that 
can be mounted in a gang on an arbor and that does not require 
that the sides or ends of hubs be squared except for clamping. 
It consists of cupped washers which lie between the hubs as 
shown in A. B. C and D in the sketch. The washers are made 
to adjust themselves to any irregularity on the surface of the 
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hub by reason of the spherical construction without distorting 
the truth of the work with its bore and to keep the arbor true 
by giving an equal pressure all around the face of the hub when 
the nut is set up. The holes in the washers are 1-16" larger 
than the arbor so as to give them the necessary freedom to ad- 
just themselves. 

I have used these cupped washers successfully on gears, mount- 
ing them in gangs of six on an arbor, for cutting the teeth The 
hubs of these gears project beyond the rim on nne side and the 
rims of each are ij^" wide with forty to eighty 7-pitch teeth. 
Of course, one set of cupped washers answers for all sizes. 

Another device used with success for holding gears while cat- 
ting teeth consists of light discs which lie between the gear rims 
and heavy rigid ones which brace and clamp the rims while the 
teeth are being cut A coarse feed can be used without spring- 
ing the rims forward or the arbor down out of ■ true line, both 
of which troubles are sometimes experienced when cutting a 
gang without discs. Below are a few figures on »|>eeds and 
feeds of milling cntters that show two methods of practice in 
different shops. The teeth of a gang of six tao teeth gears, 7- 
pitch. were cut. the surface speed of the cntier being 6' per 
second and the feed of the platen carrying the gears being 1* in 
one and a half minotes. It required 3.7 days to cut the gang of 
six gears under these conditions and the cutter was sharpened 
twice for each set as it would dull before all the teeth were cat 
Gangs of six lao teeth gears can be cut with surface speed of 
cutter 4* per aeeood and platen feed of j' per minute in nine 
hours the ctltlir btittg sharpened but once for each gang. Note 
the result of the two methods: Six gears cut in 37 hours and 
cutter removed, sharpened and reset and the same number of 
gears cut in 9 hours, the cutter being sharpened only once 
Experience goes to show that a coarse feed with comparatively 
slow speed of cutter dulls the ctttter less rapidly and it more 
effective on some classes of work than a faster speed with 
lighter feed. "J*at-" 
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ABOUT THOSE EXAMPLES OP MANUAL 
TRAININO. 
Editor Machiheby: 

When I wrote the letter on maniul training that appeared in 
the August issue of Machikexy, I had not the slightest inten- 
tion of criticising the manual training school as an institution. 
These schools are doing a great deal of good, and I should be 
the last to advocate their abolishment. But what I did wish to 
bring out was the fact that far too many of them are not doing 
the good they could do. Since reading Mr. Buchanan's "meta- 
physical" tirade, I have gotten out my August paper and carefully 
reread my article, and I must say that I can find nothing in it 
antagonistic to the schools themselves. I did, and I do criticise 
some of the teachers employed in the schools, and also some of 
the methods. To be specific, let me quote some passages from 
my letter: "11 a thorough training in tliis kind of work is im- 
possible under the present school systems, then the systems ought 
to be changed and something else sacrificed instead of the most 
important subject in the whole course. • • • If the boy.... 
is required to work a large number of practical drawing-room 
problems, he should have no difliculty when he gets tnto the 
machine shops. I have • • • in almost every case noticed 
the same defect — either an inadequate training or a woeful lack 
of confidence. Both of these faults can and ought to be reme- 
died in the lichooU " 

Do these passages appear antagonistic to the idea of a manual 
training school? Do they appear as if I doubted that "thoughts 
are beginning to be recognized as forces?" But perhaps some 
one of unusual psychological penetration may avow that my mind 
is in a "negative condition" concerning the manual training 
teacherr 

I know it to be a fact that many of our manual training schools 
have teachers of metal-work, wood-work, forge and foundry 
practice, and drawing, who never earned a dollar at the trade in 
their lives; and what is more, they could not hold a position as 
journeyman a week. Such men, with their second-hand knowl- 
edge of machine-shop practice and management, derived from 
books, do not seem to realize the importance of practical, every- 
day problems for the student The application of the principles 
of geometry or trigonometry to some problem not only tends to 
fix the mathematics in the mind, but prepares the mind for sim- 
ilar problem* that it will be called on to solve in actual business 
experience. But "a practical mechanic." of coarse does not need 
to be told this. 

I do not know whether tt.e manual training schools, as a rule, 
require all candidates lor positions in their work-shops and draw- 
ing-room to have had any experience in the trade they are to 
teach, but I do know that enough of them omit this requirement 
to warrant my speaking of it. I see no reason why this experi- 
ence should not be made a necessary and indispensable condition 
(or all such candidates. If a man is not sufficiently interested 
in the subject that he is going to teach to submit to the drudgery 
(il he considers it such) of at least a year in a shop or drawing- 
room, then. I sj^y. the school is better off without him. For in 
no other way can a man become so familiar with and have such 
a comprehensive view of machine-shop methods as by actual 
contact with them. 

I think that graduates of many manual training schools do no 
better in a mechanical line than they would were they to receive 
their rducition in the cheaper, ordinary English high school, 
though this ought not to be the case. Their success is njt due to 
their manual training, but to their general education. Just so. 
the statii»tics, excellent in their way. furnished by Mr. Buchanan, 
do not prove the superiority of the manual training graduate over 
the man of equal education, but over ordinary workmen; and I 
♦ake that to mean men with less than a high school education. 
Statistics. I believe, are not to be Iwd on the point that I wish 
to make, for they should come, not from the employer, but from 
the foreman of the work-shop or drawing-room. He is the only 
one who can tell how much direct good the manual training has 
done in preparing the student for immediate work. The average 
wages paid the manual training graduate, during the first iix 
months ol his service, would also tend to fix sonne kind of staad- 
ard of judgment 

Oi course I do not know any of the methods employed by 
Mr. Buchanan in his teachmg, but I wdl say, that in so far as he 
oeglecu to give his students, in one way or another, a thorough 



drill in actual drawing-room problems, such as. calculating the 
speed and diameters of pulleys and gears, the weight of irrcguk 
bodies in cast iron, wrought iron and steel, the angles for bev 
gears, etc.. just in so far is his instruction inadequate, and cog 
ducive to a lack of confidence in the student Since it appeared i 
matter of regret that my address was unknown, I herewith ap 
pend it R- H. Smith. 

29 Benevolent street. Providence, R. I. 
• « • 

JIG FOB 8HAPINO LOCOMOTIVE ROCEJSJR 1 

ARMS. H 

Editor Machineby: ^m 

Having noticed in a number of your recent issues, articles on 
shapcrs, perhaps it may not be out of place to give you a sketc hy ^ 
and a few words of explanation regarding a unique jig for shap^HI 
ing the round part of the arm of a locomotive rocker. 

Originally these arms were milled ofl, but as the only available 
miller was a large and expensive machine which could be us 
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FIG. I. 



to better advantage on other work, the arms were transferred 
a slower. Here, however, trouble was also experienced, 
head had to be raised to such a height that only a very she 
stroke could be obtained. Much time, and consequently mone 
for time is money in any machine shop, was consumed in adjust- 
ing the machine and setting up the work; a slotter is also 
an expensive machine for that class of work. The jig shown in 
Fig. I was devised and the work was transferred to a shaper. 
The advantages of this jig are first, its rigidity; second, the case 
with which work can be attached; third, only one nut to tighten 
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in "setting up" jtg; fourth, the small amount of room taken up 
by the jig, which can be left on the machine without being in 
the way of the machinist All the work done in these shops is 
piece work, and as the rockers arc now finished for fifteen cents 
per rocker cheaper than before, you can draw your own con- 
clusions regarding the efficiency of this jig. 

The shaper to which tbb jig is attached has the revolving feed 
attachment The spindle A on the jig. Fig. 2, fits into the hole 
in this feed device and is fastened on the inside by a nut £. la 
the arm B of the jig and in line with the center of the spindle. 
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yi* in diameter and about t" deep, is bored This is used 
ort o( female center into which a male center Con the rocker 
its. This locates the position of the rocker and insures > 
•mily in the various rockers. On the back of the arm B 

Btad D is fastened, which goes through a hole H in the 
r F. and which holds it firmly in place. It is not necessary 
move the carrier to place a new rocker in position. A 

in place of one of the nuu on the carrier would simplify it 
nore. but as all the arms arc not of the same thickness this 
possible, or at least not advisable. To support the weight 

extreme outer end of rocker a light stand is used as shown 
r I at K. 

ig of this kind, as can be readily seen, if very rigid and a 
' in depth with %' feed can be readily taken. H. H. D. 

• • « 

ONE USE FOB MAGNETISM. 

' Machinssy: 

nanufacturing a machine we have an operation of doweling 

! machine a smalt piece, where it is necessary to drill almost 

I bearing in order to pet sufficient stock to support the 

I pin, and also to ream the hole 10 that the dowel pin will 

rely. 

B drill U 3-32* in diameter, the hole, when drilled 9-16" 

It was necessary to turn the machine over after drilling the 
io prevent any of the chips getting into the working parts, 
operation was carried on as follows: The hole was firol 
1 as near the bearing as was safe, then the machine (weigh- 
ibout JO pounds) was lifted and turned over, so that the 

would fall out« then placed back on the drill-table and 
o!r reamed to sice. 

was not many days when the workman said he thought he 
i have to give up the job as he noticed that every lime he 

s machine in the air to clean out the hole, he felt a pain 
' his right arm. Wondered if he had not better sec a phy- 
I, fearing he was contracting a cancer. 
9^d him to wait a little while and in the meantime magnetized 
J ii' in diameter smaller than the one he was using. After 
A drilled a hole the full depth, I told him to carefully brush 
hips just away from the drill, but not enough to get any of 

into the parts, then remove the drill and twist the smaller 

jrave him. by hand, in the hole. He was surprised on re- 
drill to find nearly all the chips attached to it. leaving 
ifl[iciently clean so that it could be reamed without 
X the machine from the table. I have heard nothing more 
I the cancer. I trust this may be of interest to some of your 
r» who may have just such an operation to perform or per- 
one even more difTicult. E. C TntJfcSTOw. 

>vidence. R. I. 

* • • 

TO CONSTRUCT A CURVE BY POINTS. 

• " ' ' iirN'KRv: 

. „^-.mpanying diagram and description will be found usc- 
ir laying out a curve having an inaccessible center or one 
e nditts is too long to he accommodated on the drawing- 
1 When the radius (r) is given, and any cord (I) is as* 
d. 10 construct a curve by points proceed as follows: First 




t by formula above. Draw line C D, and it right angles to 

line E D = L Through E draw the perpendicular E F. 

»«ke it e<)iul X (marking the first point in the curve) at F. 

F D and bisect it in G; through G draw the perpendicular 

C[ the line E D in H, and through F and H draw 
ne H F H' £'. mtking F £' equal to t 



Erect the perpendicular E' F* equal to %, and locate P. which it 
the second point of the curve; proceed in the same manner 
for other points of the curve desired. 
Hokendauqua. Pa, Geo. H. Waltman. 

• • • 

TESTING AND ADJUSTING ENGINE LATHES IN 

GERMANY. 

Editor MACtiiNKitY: 

We, as a rule, determine a Uthe by its height of center over the 
bed and length between the centers or the whole length of bed. 

The old style German lathe with a wide bed and the carriage 
built way out so as to enable the engineer to turn a piece of 
work as big as the gap in the bed of the machine allows, has 
seen its best days, and a good mechanic with a little common 
sense will not build a tool to turn a needle bar of a sewing 
machine as well as a locomotive tire. 

The main thing in a lathe is that the proportions of headttock 
and bed, as well as carriage and headstock. correspond with each 
other, and in order to do a good piece of work, it is al>»olat«)y 
necessary that the alignments be as near as possible. 

First, after getting the castings, we rough out the bed on a 
milling machine with a gang milling cutter. Thii done, we 
plane the ways on a planer, then drill the holes in the bed and 
set the bed on its feet. We then «crape the ways for the carriage 
and tail stock straight and parallel with each other before touch- 
ing the carriage at all The head and tail stock are bored out 
together in one setting and then, after being driven on a special 
arbor, they are planed together. 

We now fit in the bearing boxes and scrape in the spindle to 
a good fit. The spindle is ground out^de as well as tlie taper 
part of the hole inside the spindle. This done, we fit on the 
carriage to the bed, then put on the headstock and test the latter 
to see if it is parallel with the bed in the horizontal at well as 
the vertical plane. This is done in the following manner: 

Take a piece of steel pipe about t^i* outside diaroeter 
and fit a taper plug in one end and a piece of flat iron in the 
other; then turn up this bar carefully in a true lallie and grind 
it the whole length, not allowing any limit in diameter. Put 
this bar in the spindle and try it at the outer end by setting an 
indicator, as built by the Drown and Sharpe Mfg. Co., under the 
bar so that the needle on the indicator will bear against the bar. 
Then revolve the spindle with the bar inserted and should the 
test-bar run out, divide the difference between the readings of 
the indicator by two. Now. put the indicator under the bar at 
the other end and take the difference of the readings. The dif- 
ference found between the avcmge readings at the inner and outer 
ends of the bar v'<vcs the amount by soths of millimeters, as the 
graduation on the indicator shows, which the spindle in the head- 
stock is out of line with the ways on the bed. Try in the same 
manner how the spindle lines up with the bed in a horizontal 
plane by putting a itop-ptcce on the base of the indicator and 
holding this against the edge of the carriage so that the indi- 
cator needle touches the te»t'bar sidewaya As the ways on the 
bed are straight, we do all the correction on the ways in the 
headstock. After the headstock is scraped to the bed and par- 
allel with it inside a limit of about ooi mm. in 18'. compare the 
height of the head and tailatock with the indicator under the 
test-bar. then take the bar out. put it in the aptndle of the tail« 
stock, move the carriage with the indicator attached under the 
end of the test-bar nearest the spindle, thus finding the differ- 
ence between the head and lailstock in height. Sideways, use 
the stop under the indicator and move it back again, testing the 
alignment as when measuring vertically. 

Next, make the ways of the crosa-slide square with the spindle 
in the headstock. To do this, take a taper pluf and fatten on 
the outer end of it a bar of tial iron about i^i' wide and several 
inches long. This bar is fastened to the plug with a set-screw 
and is slotted so that it will be adapted to different swings. On 
the outer end fatten a pointed screw by putting it through a 
threaded hole in the end of the flat iron ptccc Then take a 
piece of cast iron, square on one side, the odMr sMt the same 
bevel aa the cross*stide bed. Move forward the spindle with 
the plug and bar in place and set the screw so that it just totichet 
the piece held In the ways of the cross-slide. Then turn the 
spindle backwards and manipulate the same wa} as on the front 
end of the machine. The diffrrmct in the toocb of the tcrew 
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will show how much the cross-slide is out of square with the 
spindle. All correction is done in the ways of the carriage. 

Frank Salmon, 
With Schuchardt & Schutte, Berlin, 
* * * 

METHODS FOB CENTERING CYLINDERS FOB 

FACING AND TURNING. 
Edilcr Machinery: 

For centering and facing off the ends of large, rough cast 
cylinders and similar pieces a device was used by one of the 
prominent firms of this country engaged in the manufacture of 
heavy machinery, which proved very convenient and reliable. 

A cast iron cross was made, as shown in Fig. i, with an ad- 
justing screw tapped into the end of each of the four arms, the 
ends of the screws being pointed so as to fit into four corre- 
sponding centering holes made in the casting. 

In the center of the cross a hole ij^" in diameter and ij^* 
long was drilled, into which a steel, oil hardened center was 
5tted, so that there would be no getting out of line on account 
of wear. 
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FIG. I. 



A smaller hole was continued through the casting so as to 
be able to replace the steel center in case it became necessary. 
These crosses were made so that they would take cylinders with 
a variation of bore of three inches. For the facing off and turn- 
ing of cylinders that had been already bored a device as shown 
in sketch Fig. 2 was used. By means of this device a great deal 
of time was saved in the centering of the work. The device con- 
sists of a cast iron disc turned to a diameter a shade smaller than 
the sire of the bore of the work to be faced or turned. This disc 
was cored entirely through with the exception of a thin connect- 
ing piece on either side. 
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In the center of the disc was bored a taper hole, to which was 
fitted a tool steel center piece, countersunk on one end to receive 
the center of a lathe. 

After the disc had been placed into position in the work, these 
tapered center pieces were driven into the hole to receive them in 
the disc, just tight enough to spring the sides of the disc out 
and thereby holding it firmly in the cylinder. 

The ends of the steel center pieces were made square so that 
a wrench could be applied to remove them from the discs. 

The discs were countersunk on the inside face to hold a stick of 
timber which was placed between the two discs in either end of 
the cylinder to prevent them from closing in after the work was 
swung in the lathe. A. Dunn. 

Denver, Colo. 



BELIEVES IN CLOSE FIGURING. 

Editor Machinery: 

In the October, 1899, issue of Machinery there appears an 
article on the subject of "A Blow-off," by W. H. S.. under the 
heading "Jones Engineering Co., Limited." I desire to state 
that W. H. S. is slightly wrong in his conclusions, as the accom- 
panying reasons and drawings will show. Fig. i is the blow-off 
before Jones changed it, and Fig. 2 illustrates the changes Jones 
made. It illustrates the criticisms and also explains why the 
blow-off "popped" at 80 pounds instead of at too pounds. 
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I agree with W. H. S. as to the rule by which he reasoned but 
not as to the application of the same, since the direction of mo- 
tion is not as his diagram shows, but rather as shown in Fig. 3. 
The directions of motion of any point in the circumference of a 
circle is always a tangent to that circle, and a tangent to a circle 
is always at right angles to the radius at the point of tangenc}-. 
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no. 3. 

In Fig. 3, B is the fulcrum, C the leverage applied, and A the 
weight. A C is perpendicular to C B, therefore A B is the hy- 
pothenusc of a right-angled triangle with a length of 12.36*. 
Thus, we find that the lever, instead of giving an even multipli- 
cation of 4 to I, is in the ratio of 4.12 to 1 or nearly ^%. 

I am a firm believer in earnest and friendly discussion as it is 

of interest to many and doubtless brings up many new points and 

benefits all who take part therein. James B. Lund. 

Austin, III 

• • • 

The Delaval steam turbine, which is of Swedish origin, is 
now manufactured in Great Britain, the home of the Parsons 
steam turbine, which already has an enviable reputation in that 
country. The Delaval turbine is of the impulse type and has a 
number of nozzles so constructed that the steam is expanded to 
the terminal pressure in passing through them to the vanes of 
the turbine wheel, beyond which point there is no further ex- 
pansion. The wheel of a 100 horse-power Delaval turbine is 
about 20 inches in diameter and runs at about 13.000 revolutions 
per minute. In the Parsons turbine, on the other hand, there is a 
series of turbine wheels, with guide vanes between. Steam is 
delivered to the first wheel at boiler pressure and expands a 
small amount in passing through the first wheel. It then goes 
through guide vanes to the next wheel and expands a little more 
in passing through this wheel, and so on. the expansion being 
by gradual steps as the steam goes from wheel to wheel. 
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SHOP KINKS. 



▲ DSPARTMBNT OF PRAOTIOAL. IDBA8 FOB THB SHOP. 

OeotrlbutioDS of kinks, dsvlces and metbcxla of doin^ work ar* 

■oUoltAd for ttila column. Write on one side of ttae 

paper only and send eketobes when necessary. 

BOMB PENNSYLVANIA SHOP KINK8. 
U. P. Lang, of MeadviDe, Pa., says: I recently had a job of 
bcK^tag out and putting in two crank pins which, after beinjt 
prCfMd in, would not remain tight. The pins were 4' in diameter 
in the crank disc. I rcbored the hole and heated the disc by 
running a hose from a natural gas jet and heating as much as 
was possible with only a black heat. The gas heater is shown 
in Fig. t. I allowed only 4-1000 so as to be able to slip the pins 
in without sticking. They have been in place over two years 
and have no appearance of ever working loose. Accompanying 
this is a rough sketch (Fig. 2) of the tools I used to rebore the 
disc. This wa< my own way out of a rather difficult job, but 
th« idea is probably old to most machinists. The boring bar is 
finely threaded, has the cutter G. and is held in position by the 
wood blocks B, C and D. By trying level £ when the crank 
was at each center and at the top and adjusting the bar so that 
it showed the same at all three positions, and was central with 
tbe hole, I knew that the bar was parallel with shaft F. The 
cutter bar was threaded in split block B and a tight fit in 
block C 




Fig. 3 
A coiXBcnoN or shop scitiufrs. 

Fig. 3 is the sketch of a handy arrangement for tapping holes. 
The tendency of the tap is to remain square with the face of the 
work when supported by the bell-shaped stand. When the tap 
has been started the bell is slipped off and the tapping finished 
^Ib tbe QSttsI way. 

^^Bl have noticed that very few lathe hands have a pointer for 
^HMt posL They generally use a puir of inside calipers when they 
r arc setting stock for tapers but the device shown in Fig. 4 will 
! he found more convenient When cutting long threads it is dif- 
ficnlt to get a light cut after running the carrriage back. With 
a dooble or swivel carnage this can easily be done. When start- 
ing a thread keep the handle B, Fig. 5. straight and feed in with 
haarfle A. When you get to the end of the cut pull out with B 
lemriag A stationary. When ready for the cut again, bring B 
•traifht at before and feed again with A. Be sure to have the 
•Bdea C and D parallel when using this scheme. 

When facing off work if it is desired to take a very fine cut, 
M ia cutting off piston rings for instance, put the slide C at 
• alight angle with D, cross-feed with B and side-feed with A. 

Speaking of piston rings, use a 3-16' wide parting tool for 

caCtiBg-off and when nearly through take out the tool, insert a 

m side tool, face the inside of the cut, gauge and cut-off 

the point of the side tool. This makes both sides true and 

dtfioagh it takes longer to do the lathe work, saves double the 

line when fitting up. 

A piftoa ring is a mighty hard thing to fit just right so as not 
to be too tight nor too loose. If it be too tight it will do no 



gtxid: if too loose it will click. 
digbdjr with a light hammer 
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To prevent clicking try pening 
in the middle and near both 



ends, always pening on the one side of the ring so as to stretch 
that side longer than the other. This will give the ring a twist 
or bow, which can be plainly seen if laid on a flat surface. This 
forms a warped surface, so that when the ring is in position it 
has a tension sideways which will remain about the same al- 
though the ring may wear considerably in the groove. 

The way to pene a fiat thin ring is on the inside, near one 
edge. Pening it thus will cause it to spring in the same man- 
ner aa in the previous case and accomplish the same result 
AN INSIDB THREAD TOOL. 

"E. J. B.." of Dubuque. Iowa, sends a sketch of a handy form 
of inside threading tool that is easy to make and grind. It can 
of course be used only in comparatively large holes unless the 
bent part be very short As will be noted, the end is bent so 
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KASILY GtOl'Nt) INSIP« TMaEAU TOOI_ 

that its center line makes an angle of 6o* with the center line of 
the shank. By making it in this manner, it is necessary to grind 
only the outer side of tbe point which is often a convenience 
when the wretched condition of the grinding apparatus in many 
shops is considered. 

VI8B JAW rOB HOLDINO TAPERED WORK. 
Wm. F. Torrey, of Roxbury, Mass.. writes that the other day, 
in going through the shop of a targe pump manufacturing com- 
pany, near Boston, he noticed a shop kink that was new to him. 
Thinking that perhaps it may be new to some readers of Ma- 
chinery also, he sends a description of it with the accompanying 
sketch. 
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The device is for holding tapered work in a plain vise and 
consists of a piece of sheet steel (C) cut and bent to fit the jaws 
of a vise. In the middle of the vertical side, cuts were made 
and two ears were bent out to form sides, then a hole was drilled 
for a rivet (B) to hold the swing jaw (A) in place. The jaw 
adjusts itself to the taper of the work. The device was used for 
finishing light work. Fig. t is a plan view. Figs, a and J arc 
side and end views. 

HA&DBNINO TAPS. 

L. B. sends in a kink for hardening taps. He says that, some 
time ago, he had to temper two standard pipe taps, one 2}^* and 
the other 3^' in diameter and 7' long. The forge he had was 
rather small for the pur- 
pose and the body of the 
tap was heavy with a 
very fine thread, so that 
it was quite difficult to 
heat thoroughly with- 
out burning the teeth. 
Besides this the work 
had to be done without delay. He took a piece of tin, wrapped it 
around the threaded part of the tap and riveted it on both ends 
as In the sketch, and then heated the tap in the tin case until 
the flutes cast no shadow, when the tin caae was shoved off the 
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tap. The tap was then allowed to lie in a. still fire but was 
turned at intervals until it became thoroughly heated, when it 
was dipped the same as any other tool. Some people, L. B. 
adds, would have used bushings or a piece ol pipe instead of 
tin, but that would have taken much longer. The pipe arrange- 
ment is all right when the temper of a tool is to be drawn. 

FROM DOWN IN TEXAS. 
Mr. Harry Gunther, of the San Antonio Machine & Supply 
Co., San Antonio, Texas, mentions in a recent letter that while 
in a Mexican blacksmith shop he noticed that the blacksmith 
was making some bridal bits and horse spurs of Norway iron, and 
punched the holes in the iron while it was cold, just as a black* 
smith ordinarily does in hot iron. He says that while this may 
not be new, he had not appreciated that Norway iron could be 
worked in this manner, and perhaps the idea may be of benefit 
to others. As another instance of this he mentions seeing a die 
sinker making dies for ticket punches by making the punch first 
and then driving it i-16-inch deep into a piece of cold Norway 
iron }^-inch thick and then filing off the back of the iron so as 
to expose the hole, afterwards hardening the die with prussiate 

of potash. 

* « * 

ITEMS OF MECHANICAL INTEREST. 

NOTBB CLEANED FROM OUR CONTEMPORARIES. 
A PISTON ROD ROLLER. 
In the July issue of Machinery we illustrated three forms of 
burnishers or rollers that are used extensively in railroad shops 
for finishing bearings or piston rods and valve stems by a rolling 
process. As pointed out at that time the practice is becoming 
very popular and deservedly so on account of the excellence of 
the surface obtained and the cheapness of the process. "Loco- 
motive Engineering" illustrated one of these burnishers in a 
recent issue, which is made in the form of a solid steady-rest 
and intended exclusively for piston rods and similar work which 
has no section too large to pass through the opening in the 
device. In the reproduction of the cut, A A A are the rollers 
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BUKNISHINO TOOL FOR PISTON RODS. 



mounted on the pins, B B B, which are screwed into blocks 
fitted in the grooves of the frame of the tool. As will be noted 
the device follows in its details the familiar features of the steady- 
rest, the adjustment being made by the three screws, after which 
the blocks carrying the rollers are tightened to the frame by the 
clamping screws. The rollers, AAA. turn on roller bearings 
as indicated, there being 16 rollers J4" in diameter in each bear- 
ing. The side-thrust which is considerable in these tooLs is taken 
up by 24 balls }4" '" diameter which lie between the roller and 
the frame. As is evident, the device is mounted in the tool-post 
of the lathe when being used and carried along by the carriage 
feed. 

A NOVEL FORM OF PIPE UNION. 

The "American Engineer" recently illustrated and described 
a form of pipe union that any one will concede to be desirable 
but not always feasible. It was devised by Mr. Brown, master 
mechanic of the Pennsylvania railroad shops at Altoona, and as 
will be gathered from the following description, the union is solid 
with the pipe, being swaged while hot in dies on a bolt header. In 
each case the external die is formed to the shape of the finished 
piece. The internal die consists merely of a plunger of two 



diameters, the larger representing the larger diameter of the 
union and the smaller diameter corresponding with the inside 
diameter of the pipe. The dies arc so made that before any 
upsetting takes place on the pipe the internal die has entered 
the external die in such a way as to form a closed or solid die. 
This method permits of the use of the next smaller size of stand- 
ard union nut than would be used with the standard union. For 
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VIVE UNION FORMED SOLID WITH THE PIPE. 

example, for at" union made in this way a standard nut for a 
f4* union may be used. These unions are very simple and neat 
and they possess the advantage of reducing the number of joints 
and opportunities for leakage, as well as making a very strong 
joint 

AN ENGLISH SPLIT COLLAR FOR SHAFTS, 

A desirable form for collars on shafts is shown in the accom- 
panying cut. As will be noted it does 
away with the dangerous set-screw and is 
entirely free from all projections. It also 
has the advantage of being applied with- 
out difficulty in any ordinary position with- 
out necessitating the uncoupling of the 
shaft, as it is split in two parts and held 
together by two right- and two left-threaded 
screws, A and B. This construction en- 
ables a vise-tike grip on the shaft to be 
obtained, does away with the scoring ef- 
fects of the ordinary set-screw form and 
makes a perfectly safe and desirable de- 
vice. 

AN ADJUSTABLE WHESNCH. 

The illustration shows the principle of a wrench of English 
invention which has the feature of limited adjustment, allowing 
it to accommodate itself to hexagon nuts of various sizes within 
its range. The piece D has an opening that is of a distorted 
hexagonal shape, one diameter being greater than that at right 
angles to it. The piece B is pivoted at C on the handle A 
which has the cam-shaped end swinging through the slot cut In 
B. The nut to be turned is thus held between the sides D and E 
which make an angle of 60 deg. with the side F, and the end of 




SPLIT COLLAR WITH- 
OUT PROJECTIO.NS. 




ADJUSTABLE BOX WRENCH. 

the handle which swings around until the cam-shaped part rest» 
solidly on the side of the nut. The largest nut that can be 
accommodated, is, of course, limited by the size of the opening 
in B, while the smallest nut that can be safely turned is one hav- 
ing its sides of a length equal the side F of the part B. 

It would seem that such a wrench must be of very limited value 
as while it may be strong and reliable, it is necessarily, from the 
nature of its form and construction, rather awkward and slow itk 
use. 
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MACHINE WORK AT SCHENECTADY. 

At Schenectady, N. Y., the observing mechanic finds much 
food for "think" on mechanical subjects, especially at the Sche- 
nectady Locomotive Works or the plant of the General Electric 
Co. Modern tools abound in both places, but there is a distinct 
tctton to be learned by most of us in each of these shops. 

In the locomotive works we find what may be called the ex* 
treme amotuit of machine work on forgings of all kinds and a 
corresponding decrease of blacksmith work as devoted to finish. 
At first glance wc comment tc ourselves on the poor forgings 
which appear to have been made with very little regard for the 
final shape of the finished piece. Rod end forgings, for example, 
bear little resemblance to the shape to which we are accustomed 
but appear more like A in Fig. 1 than like B, the finished 
piece. The same is true of the straps and other pieces. This Is 
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casting, which is enough to make the mechanic of the old school 
stop and note the great change that has taken place of recent 
years. 

Among the tools found at the shops of this company was a 
Morton draw-cut shaper with a ram about five feet long, but built 
with a saddle carrying the ram, the whole arranged on a vertical 
column. This is another case of bringing tools to (he work and 
this is the first shaper I have seen whose ram moves vertically. 

Most of the portable tools were built by Newton, of Phila- 
delphia, and all have independent electric drives. It is welt 
worth a visit to see the methods used and to watch the resalts. 

X- Y. Z. 

• • • 

What a holding up of the hands in horror there would have 
been ten years ago. says the "Electrical Review" if anybody had 
suggested electric motors as the prime movers of a powder millf 
Yet the art of constructing these machines has advanced so far 
that the induction motor is to-day considered the safest power 
machine for such uses. The equipment of the new powder lac- 
tory of the United States Navy Department is of interest in 
showing the feeling of safety that has been engendered by the 
perfection of the electrical transmission and distribution of power. 
The induction motor has been said to be "as simple at a grind- 
stone." Likewise it is as sparkless as a water-wheel, and in a 
dangerous place like a powder factory, as safe as a block of ice. 

• * • 

A SIMPLE FORMING DEVICE. 
At the recent anniversary in commemoration of the seventy- 
fifth binhday of the Franklin Institute, there were many inter- 
esting thinps said by the various speakers. Among these was 
a paper by W. F. Durfce, who is so well known as an aulliority 
on the history of things mechanical and (rom a large number 
of interesting illustrations we reproduce the following which i» 
dated 1752, one hundred and forty -seven years ago. 
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TWO RXAMFLKS OK WOKK. 

not. however, due to a lack of good blacksmithing. but to the 
netbod employed of getting out forcings as cheaply as possible 
ttd ol doing practically all the shaping on the machines. Hx- 
puitact has proved this to be the cheaper way of doing this 
■oric and it is certain that by the use of machines an amount oi 
BBttal can be removed in a short time that would open the eyes 
of tome shop men. Milling machines are u.sed for neatly all 
work of this kind, and vertical and horizontal spindle machinea 
are also much in evidence. 

The other phase of shop work referred to is found in the Gen- 
eral Electric Company's main machine shop in the shape of port- 
able tools. In truth, these are called portable only because of 
tberr increased facility for handling heavy tools, some of which 
weifh sereral tons. They would hardly have been called port» 
able a few years ago. 

In (he floor of the shop is a large cast-iron bed plate 20 by 
tx> feet, thoroughly grouted and bedded on the foundation. On 
this the large work is placed and the tools arc located around 
it to the best advantage. 

During a recent visit we saw several large field rings for gen- 
erators, some of them 20 feet or more internal diameter. Inside 
these are slots to be slotted or planed, milled to a dovetail, and 
holes to be drilled and possibly tapped. The rings are placed on 
Wippnm similar to those shown in Fig. 2 and the slutter is placed 
imide. A cable and a snatch hloirk in the floor enable the crane 
to pall the casting into any desired position and it is surprising 
bow well it can be handled with a little practice. It is no un- 
cotnmon thing to see two and three tools at work on a single 
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roumia xncvics xftuo in ijst. 

The work and the former are both turned in unison by gear* 
of chains and the four pins in the forming wheel act on the tri- 
angular piece above and so operate the tool. The dcricc ii read- 
ily understood and is merely useful as a suggestion for other 

applications. 

• • • 

TO BB NOTSD. 
In Prof. VanDcrvoort's article in the last number it should 
have been stated that the chuck shown in Fig. 35 is the I. X. L. 
Independent chuck made by the Wrsicolt Chuck Ca« Oneida. 
N. Y. Inadvertently credit was omitted. 



In the description of the Universal Turret Ijthe on page 84 
of the latt number, wc stated that the machine had recently been 
brought out by the Prentiss Tool and Supply Co , ol this ctty. 
Wc should have said that the lathe is built by Messrs. Pay anA 
Scott, Dexter, Maine, for The Prentiss Tool and Supply Co. 
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PIPE CUTTINQ MACHINE. 

The tube or pipe cutting machine shown in the accompany- 
ing illustration has recently been placed on the market by the 
Fox Machine Co., Grand Rapids, Mich., for cutting pipe from 
^ to 2% inches in diameter. It is constructed on the same 
general principle as their smaller machines, but is built heavy 
enough to withstand the pressure required in parting heavy 
tubing. 

The lower bearing rolls are hardened steel, large in diameter 
and are carried in the adjustable bearing block which is elevated 
and lowered by the hand wheel shown on the front of the ma- 
chine, motion being transmitted through a pair of bevel gears. 
The long hand lever seen at the left operates a cam under 
the plunger which carries the bearing rolls. When the lever is 
depressed it raises the rolls }i" and forces the pipe that is to be 
cut against the cutter. 
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rOX PIPE AND TUBE CUTTKIt. 

On the main driving shaft is a hardened sleeve just back of 
the cutting disc, which in turns bears against two anti-friction 
bearing rolls at the top and distributes the pressure of the 
cut over a large surface. The lower bearing rolls can be ad- 
justed to cut pipe of the various diameters within the capacity 
of the machine. 

When the adjustment is made, it brings the pipe just clear of 
the cutting disc, the pressure on the handle forces the bearing 
rolls of the pipe against the rotary cutter, quickly separating 
the tubing, and a piece of ordinary steam pipe one inch in diam- 
eter can be cut in ten seconds. It is said that a piece of steam 
pipe 254' in diameter can be cut in 30 seconds. 

Actual time taken from a machine at the Pope Tube Works 
showed that 26 cuts were taken in s minutes on 1% inch diam- 
eter No. 11 B. W. C. soft tubing and the same number in sl/2 
minutes on iH inch hard stock, with records for other sizes in 
proportion. The machine is heavily geared, with ample driving 
power and weighs 450 pounds. 

« * « 

The purpose of the naval engineers of the government is to 
have the new battleships combine as far as possible the good 
features of both battleships and cruisers. They will have a speed 
of 20 knots and will have a belt line of seven inches of the latest 
armor, which is as effective as 12 inches of the armor plate made 
a few years ago. They will be provided with triple screws, two 
of which will be used for ordinary cruising. 



NOTES OF THE MONTH. 

I REPORT OF THE BORE AD OF 8TBAM BNOINBBRINO. 

The annual report of the Chief of the Bureau of Steam Engi- 
neering has recently been issued. It contains the usual reports 
of the naval stations and other divisions of this department, 
with recommendations for their future successful operation. Of 
these the most timely is what is said about the new plant now 
being erected at the Brooklyn navy yard, where the shops were 
burned last February, Plans have been formulated in detail for 
new machine shops and commencement of the work has been 
delayed only because of excessive bids. In the meantime the 
shop work has been carried on in temporary quarters. An 
appropriation of $750,000 has been made by Congress for the 
new shops and when they are finished they will be one of the 
most complete and efficient plants in the world. Electric driv- 
ing has been adopted for the shops in view of the advances made 
in this direction by the most progressive outside establishments, 
no steam will be used outside of the power house except for 
heating, and the latest pneumatic apparatus will be installed. 
The fact that eighty-nine vessels were repaired at this yard the 
past year indicates the importance of this station. 

From a technical standpoint the chief value of the report lies 
in the records of tests made by the department during the past 
year and in the discussion presented by Admiral Melville upon 
the merits of electric driving for the auxiliaries on shipboard. 
As we publish in another part of this issue an abstract of a 
paper by the Admiral upon the merits of water-tube boilers for 
naval use, we will defer the subject of auxiliaries until a later 
number. The tests referred to were upon the Babcock and 
Wilcox, and the Niclausse boilers, and upon the machinery of 
two of the Great Lake steamers, one of which was fitted with 
automatic stokers. 

The report concludes with a statement of the progress that 
has been made upon the various ships of the navy now under 
construction and a very complete set of tables showing the dis- 
placement, type of engines, cylindei diameters, types and di- 
mensions of boilers, trial speed, horse-power, capacity and pres- 
ent condition of the United States naval vessels, 125 in all. 
There are now building eight battle-ships, four coast-defense 
monitors, one protected cruiser (the Albany in England), 16 
torpedo-boat destroyers and 23 torpedo boats. Of the battle- 
ships, the Kcarsargc has had her trial, and reached an average 
speed of 16.8 knots; the Kentucky is at New York in prepara- 
tion for her trial; the Illinois will probably be ready next May; 
the Alabama in January; the Wisconsin in May, and the Maine 
in May, 1901. The Ohio, it is expected, will be completed 
shortly after the Maine, and later still will come the Missouri. 
The monitors will not be completed until the spring of 1901, 
and most of the torpedo boats and destroyers are either com- 
pleted or will be within a few months. 



WIRELESS TBLEOHAPHY. 
Mr. Marconi, who conducted experiments in wireless teleg- 
raphy during the yacht races, has performed experiments before 
a nava! board for the United States Government during the past 
month. The cruiser New York and the battleship Massachu- 
setts were used for the purpose. The former anchored of? Nav- 
esink, N. J., and the latter proceeded out to sea and tested the 
effectiveness of the apparatus at long ranges. Messages were 
exchanged once in ten minutes as the Massachusetts steamed 
out to sea, and interference messages were also sent by an 
operator stationed at an instrument located on land, near the 
shore. The interference messages were successful and rendered 
the messages between the war ships unintelligible. When no 
interference messages were sent the transmission between the 
warships was considered satisfactory, but at a distance of 36 
miles the messages failed to reach their destination. Mr. Mar- 
coni has now left, ostensibly to assist the British Government 
in the war at the Transvaal. He claims that he had not re- 
ceived sufficient notice to prepare his instruments for the tests 
in this country and that he has apparatus that will effectually 
prevent interference on the part of a third operator when two 
are communicating between distant points. His systcnri appears 
to work reasonably well, considering the comparatively short 
time that he has been experimenting with it. but it remains to 
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^^i demonstrated that he can prevent interference. One tua- 
ptetous circumstance is that he prefers not to give a complete 
demonstration of his interference devices at present, owing to 
the fact that they are not protected by patents. He asks also 
that the naval experiments in this country be not considered as 
S test of the system since the instruments used were of an old 
type intended only for short distance work. 
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JUNIOR M, B. MBHTINO. 

Tb« Mcood local meeting of the Junior Mechanical Engi- 
neers was held at the rooms of the A. S. M. E. in this city on 
the evening of November 7. The paper was upon compound 
locomotives and was given by Mr. Fred H. Colvin, formerly 
or of Machinery and now assistant manager of "Loco- 
ive Engineering." He traced the history of the compound 
and described the modern types, giving also practical bits of 
information. The first compound in America was built by 
Perry & Lay in 1867 at Buffalo. It had four cylinders, two on 
each side arranged tandem, and was used on the Erie road. 
Work was done by Anatole Mallet in France as early as 1876 
opon a two-cylinder compound. He was the first to use a 
reducing valve, which, however, was not a success. In 1870 a 
two-cylinder compound was designed by William Baxter and 
boilt by the Remingtons at Ilion, N. Y. It had an intercepting 
ralve in the control of the engineer, but no reducing valve. The 
Webb compound came next and was built with either three or 
four cylinders. The high pressure cylinders were connected 
with the rear drivers and the low pressure by the crank axlft 
with the forward drivers. The two pairs of drivers were not 
oomwcted. Worsdell in England and Van Borries in Germany 
bltMgfat nut engines in 1887 that can be compared with Baxter's. 
tn the United States the Schenectady, Baldwin and Rhode 
lalftod locomotive works all brought out compounds at about 
tbc aamc time, in 1890 and 1891. 

The paper was illustrated by lantern slides, showing the 
optrttion of the different types of compounds and an interest- 
iaC diacuision followed, in which Mr. George L. Fowler, Prof. 
Honoci and others look part. Much of this discussion was in 
the natare of criticisms that were not altogether favorable to 
, ft) t details of certain designs of compound locomotives. 

^^B OBITDART NOTES. 

^^^Bf r OUflur Mergenthaier, the inventor of the linotype type- 
setting machine, died at his home in Baltimore, Md., aged 
forty-five years. He was of German birth and came to the 
United States when eighteen years of age, being at that lime a 
watch aad clock maker. 

The invention and successful completion of the type-setting 
flMchine made him famous, as it greatly advanced the art of 
paper and bookmaking. The linotype is probably the most 
plicated machine in ordinary, everyday use, and an exami- 
o( it cannot but impress one with the fact that its in- 
must have possessed extraordinary ingenuity. One pf 
Icalares which renders the machine a practical success, the 
wcdce jltfitifying device, is not, however, the invention of 
ICcrscotbaJer, but was purchased at a heavy cost by the com- 
pny to complete the machine. It is a sad fact that the last five 
ol this great inventor's life was spent in a hopeless fight 
C Ot Wiw ption, and. as previously stated, he died at forty-five, 
what should have been the prime of his life. 



^e note that General Thomas W. Hyde, of the Bath Iron 
Works, died at Old Point Comfort. Va.. on November 14. aged 
Uty-cight years. After serving honorably in the War of the 
Rebrllion. he leased the Bath Iron Foundry and started busi- 
ness in a limited way, becoming manager in 1888 of the Bath 
Iron Works, which had been incorporated with the Bath Iron 
Powndry. 

Leonard Ames, head of the Ames Iron Works, and for half a 
c aa i nf y one of the most prominent and wealthy manufactnrers 
of Northern New York, died at Oswego, N. Y., recently, aged 

cichty-ooe yvars. 

« * « 

ADDITION TO THB OLBASON TOOL W0BK8. 
The Cicason Tool Company, of Rochester, N. Y.. have jtut 
and occupied a substantial three-story addition to 




their works, 105 by lao feet Their ground, which comprises 
about an acre, is now covered with buildings excepting a small 
area for light and ventilation, and the plant is conveniently lo- 
cated in the center of the city of Rochester on the Genesee 
River, from which abundant power is obtained. 

All the Gleason family, who comprise the firm, are thorough 
mechanics, and their inventions, especially in connection with 
gear cutting, have been of great practical value to manufacturers 
everywhere, while the success of the company from a financial 
standpoint has been in a great measure due to the unusual busi- 
ness ability of Miss Kate Gleason, the secretary, who not only 
learned her trade in the works, but has traveled extensively over 
this country and Europe introducing their products. 

• • • 

Mr. James Vose, Manchester. England, writes us that, war 
having broken out between England and the Transvaal, about 
aoo men of the Volunteer Royal Engineers employed at the 
Crewe works have been called for immediate service at the 
front, working military trains, etc. The government have these 
men on reserve, giving them about half the pay of regulars 
while on civilian duty, and being entitled to call them at a few 
hours' notice for service in the field. The railway company is 
reserving the positions for the men while away and grants them 
half pay during their absence. This, it appears to us, •hovk's a 
very liberal spirit on the part of the managetnent 

• • • 

SHOP TERMS ILLUSTRATBD. 
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HOW AND WHY. 



A DBPABTMENT ENTBNDIBD TO CONTAIN OOBRBOT AN- 
SWERS TO PRACTICAL QX7B8TION8 OF 
OBNBRAL INTBBB8T. 
01v« all details and name and address. The latter are for oar 
own convenience and w^lU not be published. 

17- — Draughtsman writes: I should be glad to know what is 
the usual practice in designing the clutch for a friction geared 
head-stock. I have noticed that a friction disc is used for the 
single driving and a toothed clutch for the back gear. This 
clutch, however, must have suitably formed teeth in order to 
drive both ways when reversing. The square toothed clutch 
does not go in easily when running at a fair speed. 

A. Toothed clutches are not much used on modern lathes. 
A good friction clutch will pull all that the belt will pull, or 
at least all that the belt shou d be required to pull, on a well- 
designed head-stock. The only way to make a "powerful fric- 




CLOTCH TEKTH. 



tion drive" is to make the friction disc either large in diameter 
or else fast running. The sketch shows a form of tooth that will 
enter easily and drive both ways if "Draughtsman" still thinks 
he must have a toothed clutch.-^W. L. C. 



18. — M. S. J. says he has a boiler on which he wishes to put a 
saddle tank, and wishes to know if we can give a formula that 
will enable him to proportion the tank so that it will have a 
definite volume. 

A. There is no formula that will apply^ and we think you 
would not have good success in attempting to proportion such 
tanks blindly without understanding the principles of mensura- 
tion on which the calculations would have to be based. Pro- 
cure a good arithmetic and study the subject of mensuration. 
Then lay out an end view of the boiler and tank as far as you 
can from the dimensions which you assume, making the drawing 
to scale. You will then be able to divide the drawing into 
geometrical figures, of which you can calculate the area or 
obtain any of the dimensions necessary. If you have some friend 
who has taken mensuration at school you will do well to have 
him help you a little in person. A very good course on the 
subject is contained in Jamieson's elementary text book on the 
steam engine. We can supply this for $1.40. 

Another good book called "Mathematics" is mentioned on 
page 128. 

19— C. R. L. : I. If a hole be bored exactly one inch in diam- 
eter and a pin turned exactly one inch in diameter, how will they 
fit? 2. If your calipers just touch the inside of a hole and you 
then set your outside calipers to them and finally turn a piece 
so that the outside calipers will touch it when calipcring it, how 
wilt the pin fit the hole? 

A. — A little pressure will be required to force them together, 
even if the hole and surface of the plug are ground and lapped. 
This does not mean that the hole would be enlarged nor the 
plug compressed, for ihey would not as a whole. The resistance 
would be caused by the minute irregularities rubbing over each 
other, producing friction. If friction and adhesion could be 
eliminated, the parts would go together perfectly. Practically, it 
would trouble most mechanics to fit together a ring and plug 
gauge with the latter -ooot inch smaller than the former. 2. This 
question appears to us to be very much like the other. Assum- 
ing no springing nor variation from temperature, they would 
theoretically be of the same size. Practically their relative sizes 
would depend upon the man. 

20. — E. M. S.r I, Please inform me as to the most pracUcal 
method for cutting two, three or four threads to the inch. 2. 
Also, would you kindly explain a system of running the carriage 
back by hand in screw-cutting and catching the thread in even 
numbers or fractions. 

A. — It must be remembered that in double, triple and quad- 



ruple threaded screws the pitch of the screw is not the distance 
from thread to thread, but from a point on one thread to the 
corresponding point on the same thread after it has completed 
one turn, measured parallel to the axis of the screw. Thus, in a 
double-threaded screw of one-inch pitch it would measure one- 
half inch from thread to thread, but the lathe gearing must be 
set to cut only one thread per inch. To cut a triple screw, with 
one-half inch from thread to thread, the lathe must be geared 
to cut a thread in lYt inches; and for a quadruple thread, one in 
two inches. After completing one thread the carriage must be 
moved along, independent of the screw being cut, one-half, one- j 
third, or one-quarter the distance between the spirals of the first ^ 
thread. Some may prefer to do this by throwing out the half- 
nut and moving the carriage into position for the next thread 
by hand and others may prefer to drop out the intermediate 
change gear and turn the lead screw the proportionate number 
of turns required to move the carriage the necessary distance. 
2. Methods of catching the threads were fully explained on page 
287 of the May, 1899, issue, to which we will refer you. 



21. — A. J.: I. Would phosphor bronie or brass corinections 
be as strong for motor carriage work as drop forgings? It 
would be quite an expense for me to obtain drop forgings and 
I wish to obtain something of the sort. 2. Can you give me the 
address of any firm making vaporizers for gas engines? 

A. The brass would be decidedly inferior. Any first-class 
brass foundry, however, should be able to make you bronze 
castings that would be satisfactory. They would have to be 
heavier than the drop forgings and there would always be the 
danger of unsound metal, due to blow holes and impurities, but 
many bronzes have a tensile strength equal to that of mild steel. 
Making all due allowances, we think you would be safe in con- 
sidering average castings of good bronze to have one-third the 
strength of steel or 20,000 to 25.000 pounds per square inch. 2. 
Nearly all manufacturers of gasoline engines make vaporizers 
or carburetters. You will find their advertisements in the vari- 
ous technical papers and in the treatise on Gas, Gasoline and 
Oil Engines, by Hiscox, price $2.50, is a long list of manufac- 
turers as well as a chapter devoted to carburetters. This book 
would probably help you. 

22. — T. H. G.: Kindly tell me how many foot-pounds of work 
are equivalent to the number of thermal units required to raise 
42 pounds of water at J19 deg. Fahr. to steam at 330 deg., the 
steam being saturated. 

A. — We find by referring to the steam tables that one pound 
of water at 319 deg. contains 286 thermal units and that one 
pound of steam at 330 deg. contains 1 182.6 thermal units. The 
difference, 893.6, is the number of thermal units necessary to 
convert one pound of water to steam at the higher temperature. 
This multiplied by 42 pounds and again by 778, the mechanical 
equivalent of heat, gives 29.199,277 as the number of foot- 
pounds of work corresponding. 



23. — Z.: It is my impression that in marine practice the boiler 
feed water is taken mostly from the hot well and that the evap- 
orators are called upon only to make up the loss due to leakage. 
If this is correct, I would like to know what means are adopted 
to separate the oil from the exhaust steam. 

A. — Generally there is no provision for this. With evaporators 
to supply the deficiency of water the boilers can be blown down 
occasionally, and if a good quality of oil is used and only a rea- 
sonable quantity, the results are not serious. Oil separators 
could be used, but experiments' show that they cannot in general 
be depended upon to extract more than 50 per cent, of the oil. 
Filters are also available. At a meeting of the Institution of 
Marine Engineers held in England last October this question 
was discussed at length and the opinion was expressed that 
neither separators nor filters would attain much success in ma- 
rine engineering. It any readers who have had experience in 
marine work can give further information we shall be glad to 
receive it. 



24. — S. A.: Will you kindly give me some information about 
spacing work such as gears, taps, reamers, etc.. on the milling 
machine. I have an index table, but do not understand it. It 
is divided into columns, the first of which reads at the top, 
"No. of Teeth"; the second has a heading reading "Circle"; the 
next, '"Turns," and the last, "Holes." 

A. — This index table is to assist you to use the dividing head 
of the index centers with which we presume your machine is 
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id. If you will examine the index head, you will find that 
A index plate in which there arc series of holes ranged in 
; Each circle is stamped showing the number of holes 
(Contains. There is also an index arm carrying a spring 
^ can be adjusted to fit into any hole in the disc. To 
in spacing there is also a sector which has two arms or 
f as shown in the sketch at A and B. To illustrate the use 
[ table, suppose you find the following numbers under the 
It lieadings: 

lo. of Teeth. Circle. Turns. Holes. 

I 2 A ny 30 — 

3 18 13 6 

first line means that when your work is mounted between 
lix centers you can cut two grooves or teeth, one on each 
U»e piece of work, by turning the index arm 20 limes. 
i regard to any particular circle of holes. The second set 
pes means that to make three equidistant spaces you must 
Ic circle marked 18 and adjust the spring pin of the index 
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ihat it will have the correct radius to fit into the holes of 
Be. Next, give the arm thirteen turns and then move it 
be holes further. This operation must be repeated every 
'is wanted to space the work. To show the use of the 
suppose you want to space off five holes on the index 
|ch time on a 24 circle. It would cause some trouble to 
I count these five holes each time and so we set the arms 
•ctor just six holes apart. The first hole C is not counted 
bf the five holes that is to be spaced, because there must 
be one hole for the pin to occupy and if the sector arms 
[lioles apart, this will leave five holes for the pin to be 
M each time. After the pin and dividing arm have been 
^ead to bole 5. the sector is advanced to the dotted post- 
I it is ready to guide the index pin in spacing off five more 
|iYon will find this and many other matters pertaining to 
Ing machine explained much more fully in the books 
milling machine published by the Brown & Sharpe 

turing Company, Providence, R. I., and the Cincinnati 

Machine Company, Cincinnati, Ohio. 



E, K. : I enclose a rough sketch of a quarter turn 
and will thank you to inform me as to the best way to 
le belt holes in the floor so as to conform to the t*nat 
tit. 

e sketch furnished by H. E. F. shows the quarter turn 

ing throtigh two floors and gives all dimensions neces- 

iocating the pulleys and shafting. It is not feasible for 

npt to furnish complete solutions with dimcn»ions to 

airing so much work as this one. and we there- 

below directions for working it otit, which, we think, 

y followed. wiU give results nearly enough correct 

Iplicity we show only one floor. It is understood, of 

Ihat a quarter-turn, or in fact any belt must be delivered 

I central plane of the pulley which it approaches; that 

a belt leaves a pulley, the center line of the belt must be 

bntral plane of the next pulley and at right angles to its 




shaft The sketch shows a quarter turn belt with the two tides 
of the belt leading on to the pulleys in this way. The upper 
view is a plan and the two others arc as one would see the two 
pulleys and the belts in looking first at the end of the upper shaft 
and then at the end of the lower shaft. To avoid confusion the 
corresponding parts, a and b, of the belt are marked in each 
view and the pulleys are marked A and B. The central lines mn 
and ck of the two pulleys furnish the basis lines from which to 
measure and these can be easily laid out on the floor by the aid 
of the drawing and plumb line. In the two other views the verti- 
cal and slanting projections of lines mn and ck are shown and 
lettered to correspond with the plan view, but for our purpose 
the vertical lines only are necessary. Now, referring to the 
right-hand view, we see that one edge of side "a" of the belt 
passes through the top of the floor at point 1 and that this point 
is at a distance 1 from the vertical line mn. Return to the top 
view and measure down from the horizontal projection of line 
mn, marking the point I on the right-hand edge of the belt 
equal to a distance 1 from line mn. Again, in the right-hand 
view, we find point 2 of the other edge of the same part of the 
belt to be at a distance h from the vertical line mn and trans- 
ferring this distance to the plan view we get point 2 on the other 
edge of the beh at a distance h from the horizontal projection 
mn. Connecting points 1 and 2. the plan view gives the 
location of the top of the hole in the floor and a similar process 
will give the location of the hole on the lower side of the floor. 
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Now. for side "o" of the belt we must take the measaremcnu 
from line ck in the left-hand view and transfer the mcasaremeats 
to the top view, using this time line ck as a base line instead of 
line mn. This method of solution depends upon the accuracy 
of the drawing and is open to the objection that it is not easy to 
determine at just what points the belt leaves the pulleys. Where 
the length of the belt ts long compared with the diameters of the 
pulleys, however, this will not produce 1 serious error and it will 
probably answer to assume Ihat the belt leaves in each case tt 
the center line of ttie pulley. 

In reply to "A. H.."* question 13, m the lau number, who in> 
quired about engines for a ^o-foot launch, Mr. Henry Moore, 7 
Woodruff Place, Auburn, N. Y., writes that he has rtigitte caM* 
ings suiuble for a boat of this description, and we prestiiiw h» 
will be glad to furnish information about them if desired. 
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FRESH FROM THE PRESS. 

Jim Skeeveri' Object Lessons, by John A. Hill. A book of 
tS7 P>KC3 on railroading for railroad men. Published by the 
American Machinist Press. New York. Price $1.00. 

This book is a reprint of the humorous and instructive sketches 
that appeared a few years ago in the "Locomotive Engineering" 
and are in a measure to railroad men what Chordal's letters 
were to machinists. Probably they also did as much in making 
the former journal popular with railroad men as Chordal's Let- 
ters did for the ".American Machinist" amongst mechanics. 
The sketches tell in an interesting manner the trials and tribu- 
lations "Jim Skeevers" met in working his way from a freight 
engineer to superintendent of motive pow^er on a mythical 
railroad which probably would not be so very mythical if the 
true names of men and places were given. The absurdities of 
the false economy practiced by many railroad officials are well 
shown by the inimitable "object lesson" of the doughty Skccver. 
and the life of a railroad man is portrayed as can only be done 
by one well familiar with both the pen and all the phases of that 
pecvliar business. The only unfavorable criticism we have to 
offer is that in the scheme of the book the author has seen fit 
to omit the sketches that accompanied the original text. Jim 
Skeevers' method of cylinder and frame fastenings is well worth 
reproduction by more than the printed description, as is also 
his method of connecting the exhaust pipe to the top of the 
steam chest cover and allowing the exhaust to escape in nearly 
a straight path. In the latter improvement (?) many railroad 
men will recognize an old friend which has probably been in- 
Tented scores of times by the would-be improvers of the loco- 
motive, and it thus makes a double-barreled "object lesson" in 
more ways than one. 

. Hendricks' Directory of Architectural, Engineering. Contract- 
fng, Mechanical and kindred industries. Published annually 
by Samuel E. Hendricks Co.. 61 Beekman street. New York. 
Price $5.00. 

This work contains over 900 pages and has lists of manufac- 
turers and dealers in the branches mentioned. It is valuable as 
a buyers' reference book containing, as it does, lists of the 
manufacturers and dealers related to everything employed in 
the manufacture of material and apparatus for the leading in- 
dustries. At the beginning is an index of contents, an alpha- 
betical list of architects and a classified list of architects. There 
is a Ii<.t ot carpenters, contractors and builders, by states; of 
engineers; of heating contractors; of masons and builders; of 
gas fitters and roofers and of men in other departments of work. 
These, in addition to the lists of manuJactarers, add materially 
to the utility of the book. 

The Use of the Slide Rule, by F. A. Halsey. Published by D. 
Van Nostrand Co., 23 Murray and 27 Warren streets, N. Y. 
New edition. Price 50 cents. 

This is one of the books of the Van Nostrand science scries 
and is in pocket form. It has 84 pages, besides several folding 
plates, and we think it is the best American treatment of the 
slide rule for the ordinary user. Unlike many text books upon 
the subject, it makes no attempt to show how to work out ex- 
amples in mechanics, steam engineering, etc., but rather it is 
confined to a discussion of general principles and an explana- 
tion of the slide rule by the aid of excellent diagrams. The 
principles are explained by the aid of problems worked out. 

Mathematics. Published by the Doubleday & McGure Co., 
N. Y. 340 pages illustrated. 

This book is one of the home study circle series that this 
company are now publishing. It contains five chapters upon 
mechanics bids and estimates, mensuration for beginners, easy 
lessons in geometrical drawing, elementary algebra, and a first 
course in geometry. The book is adapted to home study and 
the matter that it contains was originally published in the 
"Chicago Record," so there has been every opportunity for its 
coiredioii and revision. It is probable that any meclmi? 
whii wishes to investigate the elementary principle* of mathe- 
matics and learn how to work out everyday examples will find 
the book of value. It has the further advantage that several 
branches of mathematics are treated in one book, of which the 
price is low. 

The National Railroad Master Blacksmiths' Association has 
recently published a 216-pagc book of the proceedings at their 
seventh annual convention. This book contains information 
which will prove interesting to those engaged in mechanical 
pursuits. A few extra copies of this book have been printed and 
can be obtained for 50 cents from the secretary of the organiza- 
tion, Mr. A. L. VVoodworth, Lima, Ohio. 

ADVEBTiemO LmSBATURB. 

THX ITAKDARD SIZES FOR CATALOGS ARE 9x13,6x9 AND 3^x6 INCHES. 
THE 6X9 19 BECOMUENDED, AS THIS SIZE IS MOST UKELY 
TO BE PRESERVED. 

Howard Iron Works. Buffalo. N. Y. Illustrated catalogue 
of pulleys, hangers, shaftings, vises, bolt cutters, etc. 
A complete line of appliances for power transmission is given 



with several styles of vises, grindstone frames, bolt-catters, belt 
tighteners, etc. There are several useful tables at the end of 
the catalogue. 

£. G. Smith, Columbia. Pa., has sent us a new catalogue of 
the Columbia measuring instruments which contains a list of 
toots on which he is making special discounts for a short time. 

The New Process Raw Hide Co. have issued a little flyer 
giving a few pointers about their noiseless pinions. 

The Massey Vise Co.. 30 and 32 South Canal street, Chicago, 
have mailed us a catalogue of their various styles of vises, 
which, besides the ordinary tjrpe, includes a quick-acting vise, a 
combination pipe vise and a quick-acting grip vise for wood 
workers. A novel milling machine and planer-vise made by 
this company has jaws which depress and seat the work as it is 
damped. 

MANUFACTURERS' NOTES. 

The Newton Machine Tool Works, of Twenty-fourth and Vine 
streets. Philadelphia, are erecting a new building at Nicetown, 
for facilitating the filling of their many orders. 

The Pratt Chuck Co., of Frankfort, N. Y., are making addi- 
tions to their plant in order to meet the increasing demands for 
their product. Among their foreign orders is one from a large 
railroad company in Great Britain who desire to secure a 
chuck that will not permit the drill to slip under any conditions 
and they report a large increase in their domestic orders. 

A new company has been organized for the manufacture of a 
complete line of air compressing machinery under the name of 
the New York .\ir Compressor Co. The foundry and machine 
shop plant of this company are located on the line of the New 
York and Greenwood Lake Railroad. Arlington, N. J., and the 
New York offices are at 120 Liberty street. 

The Norwalk Iron Works, South Norwalk. Conn., have nearly 
completed a large addition to their present plant which meas- 
ures 240x130 feet. The new structure will contain all the mod- 
em, up-to-date features and be a model machine shop in every 
respect. 

The Qing-Surface Mfg. Co., of Buffalo. N. Y.. report rapidly 
advancing sales of Cling-Surface, both domestic and large ship- 
ments to Mexico and England. Of their many customers the 
Jeffrey Mfg. Co.. of Columbus, Ohio, say: "It is the best 
material for belts we have ever used." The Standard Hosier 
Co., of Philadelphia, report "A gain of 25 per cent, in power, 
belt very slack and no slipping." Whitehall Electric Light 
Plant. Whitehall, Mich., say: ".A.rc light belt 14 ft. between 
centers, running 4.480 ft. per minute, no slip and 16 inch sag 
in belt." The General Electric Co. Lamp Works, Harrison, 
N. J., say; "Have given Cling-Surface a thorough test and it 
is very satisfactory." 

E. G. Smith, manufacturer of fine mechanical tools. Columbia, 
Pa., announces that there is an increasing demand for his "Which 
Way" pocket levels, a great many of which are going to foreign 
countries. He n-ill be pleased to send a descriptive circular to 
any one interested. 

The Tanite Co.. Stroudsburg. Pa., still continue to receive 
large orders for their machines. Among the orders filled is one 
from the Netherlands Government for a letter "D" machine. 
They have also received an order from Russia for their sur- 
facing machines and one from an American firm for their two- 
wheeled No. 5 Grinders. They have also in hand at the present 
time an order for emer>' wheels for Russia and New Zealand. 

Ottmar Mergenthaler & Co. announced recently that after 
November i their business would be continued on the same 
lines as heretofore by the Ottmar Mergenthaler Co.. a company 
incorporated under the laws of the State of Delaware. 

The Boston Gear Works. Boston. Mass., announce that on 
or before December i. they w^ill occupy their new premises, 
comer of Purchase and Pearl streets, where they will have 
greater facilities for executing first class work and attending to 
orders more promptly than heretofore. 



AT f HB UNIVEBSITT OF ILLINOIS. 

Prof. Wm. S. Aldrich, who was appointed head of the de- 
partment of Electrical Engineering at the University of Illinois, 
Urbana, III., a few months ago, has sent us a prospectus of the 
courses in engineering which show the changes that have been 
made in the electrical department. Five years are now required 
for the degree of electrical engineer, as it is believed that the 
title has too great a significance to be earned by a four years' 
study. A wide range of electives is allowed the students and 
strong courses are being built up in alternating current work- 
ing, polyphase subjects, metallurgical testing, and practical lab- 
oratory work. Prof. Aldrich was one of the engineers in charge 
of the repair ship Vulcan during the Spanish war and he has 
evidently entered into his new work with the same energy and 
good judgment that he displayed in the difficult management of 
the details connected with the floating machine shop. 




AMONG THE SHOPS. 



INTERESTING NOTES TAKEN IN THE SHOPS OF THE ARTHUR COMPANY, NEW YORK 



; the numerous general machine shops of New York 
of the Arthur Company, on Front street, is well worthy 
on account of the many nnique specimens of model 
>e seen tltere, besides shop tools and appliances of more 
Dary interest. The business was started in a modest way 
g over twenty years ago by James Arthur, the president 
titnt company, which is a close corporation consisting 
^er, two sons and one daughter. 




JttpiiU miadt /or ttchnuiil iihis>h tc tl/uslrate tk* ptiuliariti*t 
\ flviHg, Tkt m^tt in Ihe J^'rigy-imnit shtrart the grodu' 
I ^ fv tm l9 a hrttcal i^iir. 

(•inest of the company was originally general repair 
i they are now quite extensively engaged in manufactur- 
M for all iorts of service, flanges, hoists, propeller 
ai gears, etc. The latter Itnc of manufacture has been 
oiUy recently, but some as interesting specimens of 
ng we exhibited »« the writer ever saw. Some of this 
town m the clock illustration in Fig. 3. The teeth in all 
ftte cut and the train includes specimens of heliul and 
rs. besides the ordinary spur gearing, which, of courae, 
% the greater part of the mechanism. 

An Interesting Clock, 
{h the readers of Machinery may not be particularly 
in horology, we think they will be interested in some 
»ils of this dock, on account of its design and the me- 
iccuracy of the workmanship. Clocks with cut gears 
re, oeitbcr are those which keep accurate time; but this 
ins features that di.<:tinguish it from all others. In the 
t. a]] the gears arc high numbers, as compared with 
wheels. Where an or«1inary gear would contain six 
orresponding gear in this clock contains possibly six- 
tin, as may be noticed, there are two weights, both for 
le pendulum, as there is no striking mechanism. In 
icmeni a balancing effect on the first pinion of the train 
d. as the first pinion is located between the two driving 
hich turn with the winding drums, and thns it practi- 
■ without pressure on the bearings. Ttie object of this 
rnt is two-fold — first, to secure a constant turning 
fhilc the clock is being wound, and secondly, to reduce 
Dal effect. Of course, while the clock is being wonnd 
K effect is only one-half of the ordinary amount; but 
iedcsUy lofiicient to prevent any slowing down (or the 



brief period required for the winding. The escapement is the 
ordinary dead-beat form, and a simple pendulum is used which 
approximates a compound pendulum in maintaining a constant 
length as it is made from a piece of California redwood. The 
co-efficient of expansion for this and some other woods is su 
minute that it is doubtful if it has ever been measured. The 
clock will indicate time from four places, as it has four dials, one 
below and three above, but, as at present arranged, all the faces 
indicate the same time. Tlie motion is conveyed to Ihe hands 
on the upper dials through a vertical shaft driven by heUcal 
gears, and the motion is transmitted from the vertical shaft to the 
liands by accurately cut bevel gears. It is easy to designate 
gears as being accurately cut, but often a test will shuw sur- 
prising inaccuracies in those which are supposed to be a superior 
product. In this case, however, any one could perceive a mmute 
error, as it would be greatly magnified by the ratio of the gear- 
ing; but a close inspection by the unaided eye fails to detect any 
perceptible variation in the positions of the four sets of hands 
on their respective dials. The hands are made of aluminum, and 
the dials are graduated by an indexing machine; but. although 
each beat of the pendulum is easily perceived in the movement 
of each of the four minute hands, the constant register of all the 
hands is practically the same. Altogether this clock is an inter- 
esting specimen of clock-making done, not by a clockmaker, but 
by a mechanic, and it runs and keeps accurate time, not by reason 
of looseness of construction and makeshift expedients, but rather 
because of general mechanical excellence. The human skull to 
be seen on top of the case is an appropriate, though scarcely 
cheerful, retmnder of the value of time and the inevitable fate 
awaiting as all. 

Some Helical Oe&r liodele. 
The three models shown in Fig. i are specimens of the work 
the company is prepared to do, and tlie writer was informed that 
they dKu make models like those shown, or others, to order for 




Fig. s. C»UapniU M/V mud in tkt ikffi 9/ tkt Artkmr C*mfm^, J*r 
tapping fiitrngtM, vah^t timJ umiiar u\frk. Tkt Urgtii 0ml tk^wm mrm' 
smrrt S mfkfi im Jiamtetfr tmJ kat fight IkrtnJ tulttrt. 

technical schools, etc. The model appearing in the foregromd 
is an interesting thing, as it shows beyood diapttt* ihftl tbwt b 
no dividing line between a worm and a toothed gear, bat that 
one graduates imperceptibly into the other. The wheel cm dM 
left IS what is usually designated as a worm, and has one tooth, or 
is a single-thread screw. The gear or worm wheel with whicls H 
is engaged has 3a teeth, so that 3J tunu of the kaadla are re* 
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quired to turn it around once. The next worm to the right has 2 
teeth, which are therefore of double the pitch of the first, so that 
only 16 turns of the handle are required to turn the engaged gear 
one turn. The next worm has 4 teeth of double the pitch of the 
preceding worm, and as the engaged gear has the same number 
of teeth as in the previous instances, only 8 turns of the handle 
are required for one rotation. The next wheel hn- K rrrih; conse- 



Fig.j. J ' he c Lick shiiU'n is an iuUrahng eMinipIr oj itnuraUiy cut 
gearing^, and contatMt, htjiJtSt some iutertsting mechanual urtangemeHts. 
Eight fttt high; upper facts »s if*^hes diamtler. 

quently only four turns of the crank arc required for a turn of its 
mating gear. The next wheel, which looks suspiciously like a 
helical gear, has 15 teeth, and thus drives the engaged gear, which 
has 30 teeth, one full rotation with two turns of the handle. The 
last wheel in the row is undoubtedly a helical gear and has 34 
teeth, with 24 teeth on the mating gear, giving an even ratio. In 
view of this model it is rather difficult to say positively what is a 
worm gear and what is a helical gear. Probably the principal 
difference between the two forms of gearing lies in the capacity 
of helical gearing to transmit motion from cither member, so that 
cither may be the driver gear or the driven one. A worm and 
worm-wheel mechanism as usually constructed, however, cannot 
perform this function on account of the excessive frictional effect, 
which prevents overrunning, a feature that is often its chief ad- 
vantage. 

Of the other two models shown in the group, little can be ex- 
plained that is not shown by the photograph. This, however, 
does not do justice to the subject, as they must be seen in actual 
operation to appreciate the nicety of construction and the general 
novelty of appearance. The one at the right consists of four 45* 
helical gears, two of which are mounted on the same shaft. 
The lower two are, of course, right and left helices, as are the 
upper ones which engage with them. The different gears are in- 
terchangeable, so that various combinations can be effected. The 



model at the left is a combination of seven helical gears, the two 
horizontal shafts carrying three each, and one being jshown in 
the foreground with its axis vertical. This gear can be removed 
and slipped on the horizontal shaft shown at the back of the 
frame, thus giving a combination of three helical gears with 
horizontal axes meshing together. It is obvious that a few 
models constructed on these lines give students in technical 
schools more practical information on the operation and possible 
combination of this style of gearing than will usually be readily 
learned from text-books. Practical models of this description 
:'<) leave a more lasting impression, as the mind has a tangible 
-iinjcct to grasp. Many students have great difficulty in under- 
standing the principles of helical gearing, as the difHculty of pre- 
senting the third dimension on paper makes the subject some- 
what abstruse. 

A CoUapelble Tap. 

In the manufacture of valves and flanges in large quantities, the 
usefulness of a collapsible tap is manifest on account of the ease 
with which sizes may be maintained or varied, and also the time 
saved in not being obliged to back the tap out of the hole being 
lapped. The three taps shown in Fig. 2 are part of the shop 
equipment for this work, and were designed and made for the 
class of work referred to. The largest one shown is 8". the next 
in size is zVi" and the smallest one is 25'^" in diameter. All of 
them have thread cutters, like that shown at D in Fig. 4. In 
the main sketch, A is the body, or shank, which is threaded, as 
shown, and on which is screwed the collar B. bearing the handles 
HH. Below B is another collar, which can be gripped solidly on 
the stem of the tool by the clamping screw shown. The collar B 
in its movement up or down carries with it a cone-shaped piece, 
G. the end of which shows in the lower end view. This piece 
has as many slots as there are cutters, which is usually six or 
eight. The movement of G gives a positive movement to the 
cutters, the downward travel forcing them out and the reverse 
withdrawing them from the tapped thread. The collar C, is a 
stop to regulate the size of the thread tapped; the lower it is set 
ihc larger the thread, and vice versa. Minute differences can be 
made by a slight turn of C, and the wear of the cutters is easily 
compensated. If a workman desires to tap one hole somewhat 
smaller than the general run. and does not care to adjust the col- 




FIG. 4. A CUT GIVING tUME DETAILS OF THE COLLArSIBLK TAT. 

lar C, all that he need do is to insert a few thicknesses of paper 
or Other material between B and C, which prevents the cutters 
from moving to their extreme outward position, Although this 
tap is quite simple and contains no parts liable to be easily in- 
jured, its success undoubtedly hinges on the shape of the inner 
end of the cutters. As shown at D in Fig. 4, the end, N. makes 
an angle with the sides that approximates the angle of repose, so 
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that, while the dotted cone G carriet the thrust of all the cut- 
ter*, the resistance to movement is slight, and no trouble ensues 
when attempting to back the cutters from the tapped hole. If 
the angle of ihc sides of G be greater or lesser than the stated 
angtilarity, tliere is a wedging effect that often requires the ex- 
treme efforts of the workman to disengage the tap. Another im- 
portant feature is the diagonal lands O O O which extend to 
the nominal diameter of the tap and are therefore threaded but. 
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tlU. 5. TOOL HOLUER. 

being of soft steel, of course do no cutting. They are oil dis- 
Iribators and fulfill the function very nratty, distributing the oil 
heUmd the cutter, instead of in front of it, to be immediately swept 
away. By the time the advancing cutter has reached the lubri- 
cant, it is well distributed over the surface and therefoce gives 
the maximum lubricating effect 

Lathe Tool*. 

The lathes in the shop are provided with a neat form of tool- 
f, which is shown in Fig, 5 and which will be seen to pos- 
con«iderable merit. The holder consists of the shank B, 

d the bulb D, which is slotted for two positions of the tool, 

e being at right angles to the other. A tool may be in position 
for facing, and it mv be removed for a boring tool, which is 
placed in the other slot The change can be made without dis- 
turbing the position of the holder in the tool-post, which is con- 
tidered of considerable practical value. Square center reamers 
are used for centering work, the form used being shown in Fig. 
6. The shank of the tool is of soft steel, with a hole clear through. 
and has a collar with the set screw A. Square steel is used for 
the center C. which obviously makes a cheap and easily main- 
tained tool. .Ml the lathes are provided with two pairs of cen- 
ters, one pair having the ordinary 6o* angle and the other pair 
having their points turned to 90°. The latter are used on hurry- 
up and rough job«. on which the time is not taken for relieving 
the center*. As much of the work done in the repair line is of an 
emergency character for steamships, tugs, etc., anything that will 
•ave a few minutes of time on a job is well worth considering. 
Int«roh&ntreable Obi^olca and Fac«-plat«a. 

AU the lathes, drill-presses and milling-machine fixtures take 
the tame sized centers in the respective classes, so that driflt. 
reamera and center* arc interchangeable. The lathes in the 13", 
16'. ao* and 30* cIjihscs interchange chucks, so that any 16" lathe 
can take any of the chucks in the shop that are tlircaded for that 
dxcil lathe. Although this system often requires that new lathes 




SQUAXB tAIHK CKNTEft WITH RKMOVAaLB CtTTnUU 

made to order, or that they be provided with a special spindle, 
the beneAli resulting from it are of much value. The number of 
ciwflft required for the shop equipment by this system is not 
larc*. yn e*ch lathe can use a large variety of chucks with- 
out interference with the other machines, as duplicates are, of 
€oitn«, provided in those sizes which are most used. Mr. Arthur 
it • strong advocate of the interchangeable system and would 
«3ctcikd (t to the manufacture of general machine parts by various 
makers, so that, as in this case, chucks, face-plates and other 
toolacou'd tM u«ed on any makci'a tooU 10 the varioni cl 



CHJUtUt* HILL MuaUAH. 

Charles Hill Morgan was bom in 1831 of New England 
parents. His early education was acijtiirnj m the Massachu<»et<s' 
district school, which he attended until he was twelve years old 
when he was obliged to w<]rk in a factory. Some years later he 
took a course in mechanical drawing, working at night, as he 
was busy in the shop during the day. These few lessons, how- 
ever, proved of great value to htm in after life. In 183a Mr. 
Morgan was put in cliarge of the Clinton .VI ills Dye House. 
Later, from 1855 to i860, he was mechanical draughtsman for 
Erastus D Digelow, inventor and manufacturer. In that capac- 
ity, he introduced a system of designing and constructing cam 
curves for looms. 

In 1864 he became superintendent of manufacturing for the 
6rm of Washburn & Moen, Worcester, Mass.. and four year* 
later was made general superintendem. He then made seven 
different trips to Europe and visited the mills of England. France. 
Germany, Rrlgiuin and Sweden. ac(|uirirg a vast amount of valu- 
able information and rruny ideas which were of great benefit to 
the firm. One of the inprovements in the wire business with 
which Mr. Morgan was connected was the development of the 
continnoos rolltnF-mill originally built by George Bedson, Man- 
chester. England. Hit first important improvement on this mill 
was a power reel; the second, the intrfdnction of a continuous 
train of horizontal rolls The original r "/ontal 

and vertical axes alternately. The in);M mg of 

a series of horizontal rolls with intermediate twiit guides be- 
tween them, giving the mcta! one-quarter of a turn in its passage 
from one pair of rolls to the next, was far superior to the old 
one. 

Since 1887 Mr. Morgan has been associated, a» president, with 
the Morgan Spring Co., manufacturers of wire and springs, and 
with the Morgan Construction Co, Worcetier, Mass., mano* 
facturers of rolling-mill and drawing machinery. The Utter 
especially, have been most successful, and ihcir detijrns and ma- 
chinery are being ad'^ptrd by many, They have given tpfdal 
attention to the continuous rolling of billets, merchant bara. rods 
and hoops, and developed the continnuua method of beatug 
billets, and 6nally - I the runimuous gravity ditchargt 

furnace, the invents > Morgan. 

Besides the active part he takes in all that concerns his im- 
mediate business affairs, Mr. Morgan is a member of the Board 
of Trusteea of the Worccsur Polytechnic Institute, in whose 
growth and success he is greatly inirrested He i» alao a ncm- 
bcr of the British Iron and Steel Institute and o< the .iniericaa 
Institute of Mininc Engmeiera 
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The twentieth annual meeting of the American Society of Me. 
chanical Engineers, wnich was held in New York from Decem- 
ber 5 10 December 7. was the largest and one o; the most suc- 
cessful that the society has had. There were over 700 names 
registered. On Tuesday evening, December 5. Admiral George 
W. Mefville delivered the president's address upon "Engineer- 
ing in the United States Navy." On Wednesday morning the 
usual business was transacted and a few professional papers were 
read. The report of the council showed that there are now 1,9?? 
members of all grades, and it was announced that among the 
special business matters 10 be considered were the erection of 
a memorial to Robert Fulton in Trinity churchyard. New York, 
for which $900 have already been subscribed, and the arrange- 
ments lor the proposed European trip of the society at the tinu- 
of the Paris exposition. Since this meeting, a notice has been 
.sent to the members of the society giving particulars about 
this trip. Prof. Unwin of England, the well-known authority 
on machine design, was elected to honorary membership. A 
number of duplicate bcoks from the library have been presented 
to the University of Virginia, which recently sustained a heavy 
loss from fire. The society has acquired two valuable collec- 
tions of books owned by former mtmbers, and a water-color 
drawing bearing the signature of Robert Fulton and showing an 
aqueduct scheme for carrying a canal across a river lias also 
been presented to the society. 

Of the various committees appointed the one that has been at 
work so long upon the code for boiler trials presented its com- 
pleted and revised reports. The one appointed Inst May to con- 
sider the matter of standard dimensions for direct connected 
generators and steam engines will probably present a report at 
the next meeting, and the committee upon steam-engine trials 
will also be prepared to report at a later meeting. 

The president elected for the coming year is Mr. Charles H. 
Morgan, of the Morgan Construction Co., Worcester, Mass., a 
sketch of whose life appears elsewhere. It is probable that the 
next meeting will be held in Cincinnati, in May. 

THE STEAM BNOINB AT THE END OP THE NINETEENTH 
CENTDHY. 

At the conclusion of the business Prof. Robert H. Thurston 
presented the first professional paper of the session upon the 
progress of steam-engine economy during the past century, with 
special reference to a recent test upon a quadruple expansion 
pumping engine built by the Nordberg Mfg. Co. This engine 
holds the world's record for pumping engines, having a duty of 
162,984.824 foot-pounds per 1,000,000 B. T. U., as against 150,- 
too.ooo foot-pounds realized by an engine built by the Snow 
Steam Pump Works, which previously stood a little higher in 
the scale than any other engine. It gave this duty, too, with a 
consumption of 12.26 pounds of steam per horse power per hour, 
whereas the Snow engine used only 11.26 pounds. This seeming 
paradox is due to the peculiar arrangement of the engine, whereby 
a quantity of steam from the jackets and receivers is led to a 
series of feed-water heaters, with the result that the feed-water is 
brought to nearly or quite the temperature of the steam in the 
boiler, before it enters the boiler. Thus, while this engine nomi- 
nally consumes more steam than several others, the loss is more 
than balanced by the heat that is returned to the boiler in the 
feed-water, and the net result is a gain in thermal efficiency. 

This paper is extremely valuable, but it is too elaborate to per- 
mit even an abstract to be given here. In the Nordberg engine 
the attempt is made to operate upon the so-called "regenerative 
cycle." proposed by Prof. Cottrell, and the theoretical side of 
the subject is treated fully by Prof. Thurston. He also gives 
elaborate tables of engine performances, and among other dia- 
grams, one showing the steady improvement in economy and 
the reduction of internal wastes of the best engines from 1750 
to 1900. 

In the discussion Charles T. Porter requested that the record 

of engine performances for this century be not closed until the 

, end of the coming year, the last year ol the century. He said 

that he expected to produce an engine that would operate on 



9 pounds of steam per horse-power per hour, and in response to 
an enquiry as to how this was to be accomplished, said, mainly 
by the use of high pressures and by jacketing the cylinder bar- 
rels, heads, valves and pistons of the engine. Mr. Porter is one 
of the few who have really made steam-engine history during the 
nineteenth century, and it would be a fitting close of the century 
and a merited accomplishment should he succeed in the results 
that he hopes to accomplish. 

OTHER PAPBB8. 

C. V. Kerr, Chicago, 111., next read a paper on the Ber- 
thier Method of Coal Calorimetry, and urged that this method 
be more generally used than that of Mahler's bomb calorimeter 
which is recommended in the committee's report upon the code 
for boiler testing. Prof. J. E. Kinealy, of St. Louis, contributed 
a written criticism of the Berthier calorimeter, in which he held 
that it was not adapted to the general use to which Mr. Kerr 
proposed to put it. 

John A. Laird, St. Louis, Mo., reviewed tests made upon two 
10,000,000 gallon pumping engines constructed by the E. P. 
.Mlis Co. for the St. Louis Water Works. The engines are 
three cylinder triple expansion, condensing, vertical, with rigid 
connections between plungers and pistons and three single-acting 
plungers. The diameters of cylinders are respectively, 30 inches, 
54 inches and 80 inches. The plungers are 2SJ4 inches in diam- 
eter, and all are 64 inches stroke. There are two receivers, the 
heating coils inside of which are helical and extend for the full 
length of the receivers. The cylinders arc jacketed on the sides, 
hut not on the heads. The results of the tests contain the iol- 
lowinp items: 

Foefl- water per I. H. P. per hour, 

lbs 11.648 11.653 

Dry steam per I. H. P. per hour, 

lbs 11.627 11.63J 

Duty per million British thermal 

units, ft. lbs. 143.404,000. 144,365,000. 

A calculation of the pressure in a pipe due to the stoppage of 
a flowing liquid was presented in a brief paper by George M. 
Peek, New York City. His method is to first find the increase 
due to sudden stoppage, taking into accotint the comprehensi- 
bility of the liquid and the elasticity of the pipe by equations 
which he deduces, and then add to this the static pressure due to 
the head, and also a pressure due to twice the velocity bead and 
the friction head. 

There was also at this session a paper by H. T. Eddy, con- 
taining a new graphic method of constructing a temperature- 
entropy diagram. 

* # * 

THE THIRD SESSION. 

COMPRESSION AND LIQUEFACTION OF OASES. 

The paper by Arthur L- Rice, Brooklyn, N. Y,, upon the com- 
pression and liquefaction of gases, was the first one read at 
this session. It gives an historical and descriptive account of the 
eflforts that have been made at the liquctaciion of the various 
gases, concluding with an interesting account of the means that 
have been adopted for producing liquid air. Diagrams, with de- 
scriptions ol the apparatus used by Linde, Hampson, Dewar and 
Tripler are shown, and the following extract from the paper 
gives an account 01 the work of the latter investigator, in con- 
nection with liquid air; 

Although liquid air has received considerable attention from 
different investigators, Tripler, Linde and Hampson should be 
mentioned as having been aiming at the simplification and cheai>- 
ening of the production, so that the liquid may be made of use. 
All three have been working along the lines of a direct regener- 
ative action, as suggested by Siemens. Dewar has also done 
work along this line, combined with cooling by a separate fluid, 
but in a smaller way as would be expected in a chemical labora- 
tory. The principle is this: a perfect gas expanding to do work 
loses heat; if this cooled gas be exhausted so as to jacket the pipe 
through which the incoming gas enters, it will cool that incom- 
ing gas; the process is cumulative without limit, if the machinery 
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is frictJonless and insulated agrainst heat Trom the surrounding 
objects. Solvay built a machine on this principle, but was un- 
able to get lower than — 139 degrees Fahr. ( 95 degrees C). on 
ccount of the heat due to the friction of the pistons and to con- 
iuction. 

In a perfect gas, no lowering of the temperature would 
result from lowering of the pressure by free expansion, 
bat none oF the so-called gases are perfect, and all are 
cooled somewhat by expansion through an orifice, 
bule and Kelvin found that with air the fall of tem- 
perature is about 6.45 degrees Fahr. (^ degree C.) for 
each atmosphere difference of pressure at the orifice, at 
ordinary temperatures, and that the effect increases as 

e temperature falls, because the gases are coming 

ore nearly to the vaporous state. If then, air be com- 
pressed to a high pressure and be allowed to expand 
through a small orifice, it will become considerably 
cooled and may be used to cool the incoming air which, 
in turn, will lose heat by expansion; the process may 
be carried on until some of the air, on or before leaving 
|fae orifice is liquefied. 

Trtpler's English patents of 1891 seem to be the first 
specification of any definite machinery for thus liquefy- 
toK air. 

Mr. Tripler's apparatus, shown in the accompanying 
sketch, consists of a three-stage compressor drawing 
sir directly from the atmosphere and driven by a 
steam engine. The air is taken first into the low- 
pressure cylinder, where it is compressed to 65 pounds 
per square inch. It is then sent through an intercooler to 

dace the temperature to that of the atmosphere, and taken into 



BLUB-PBINT FRAMM. 

In a brief paper Paul Mcllrn Chantbrrlain of Chicago, de- 
scribed s novel blue-print frame. He said: The desirable 
features of a blue-print macbme are ease and rapidity of opera- 
tion, such ad}uslmcnt as to secure the direct rays of the sun. and 
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TUlPtJUl'S APPAaATt;S. 

tbc intermediate pressure cylinder. From that, at a pressure of 
400 pounds, it is taken through a second intercooler to the high- 
prstsare cylinder, where it is forced up to 2,000 to 
•300 pounds and thence sent to the aftercoolcr to be 
reduced again to the temperature of the atmosphere. 
The air is passed through a separator to take out all 
OBoistorc and then passes to storage tubes in which 
eonpressed air. not in the liquid form, may be kept. 
Tlw liquefier is Mr. Tripler's special invention, It 
tskes the air from the separator and. by expansion 
tlmyogh a coil of pipe and a small orifice, cools it to a 
low temperature, then passes up around the coil of 
pipe, cooling the air inside and thus giving the regen- 
erative action. The expansion valve is placed at a lit- 
tle distance above the bottom of the coil, so that some 
■tr collects in the bottom of the coil, and thu<i 
to further cool the air as it comes to the ex- 
n cock. The air which is to be drawn off col- 
IcdS in the liquefier just below the expansion valve, 
and may be drawn off at will. The expanded air es- 
capes to the atmosphere after having been used to 
«ool the coil of the liquefier. The capacity of the present plant 
is two to foot gallons per hour, and the air will begin to liquefy 
ia ifteen minutes after starting up. No data are available as to 
lh« power used in the compression . 



means whereby close contact between the tracing and the sen- 
sitized paper may be secured. The machine here described and 
illustrated was designed to meet the above requirements, and 
was first built for, and in the shops of. the Lewis Institute. 

The operation of the car and the universal adjustment is so 
clearly shown in Fig i that explanation seems unnecessary. The 
iron work is all galvanized to avofd rusting after exposure to 
rain or snow. The glass is curved to a radius of thirteen feet. 
Attached to one end of the frame is a sheet of canvas-rubber 
packing about one-thirty-second of an inch thick. The other end 
of the rubber cloth is fastened to a steel tube which serves as 
a roller to roll cloth on and also as a stretcher. 

The operation is this: The rubber cloth is rolled back on the 
steel lube, and the paper and tracings are placed on the convex 
side of the ^iass; the cloth is unrolled with one hand, leaving the 
other free to adjust or turn down crumpled edge* of the tracing, 
as shown in Fig. 3. the ends of the steel roller are engaged by 
hooks operated by cams at the end of the frame, and a turn of 
the handle stretches the cloth, giving a pressure component nor- 
mal to the glass; the frame is Itimed over, the car pushed out of 
the window, and the frame adjusted to the proper angle with the 
sun's rays. The operation is rapid, the placiog of tracings very 
easy, and the contact obtained between tracing and paper all thai 
could be desired. 

Another paper by Mr Chamberlain described *n appantas 
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consisting of a lathe twoBf like a cr»dlc dynamometer and liav- 
ing an autographic apparatus consisting of a pencil attached to 
the lathe carriagt, which marks on a concave card concentric 
with the swing of tht mschine. The power absorbed by the 
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tool in cutting is thus accurately indicated by the tracing made 
by the pencil. The experiments made up to the present time 
show tliat the pressure on the tool is independent of the cutting 
speed and the metal removed is proportional to the pressure. 

The education of machinists, foremen and mechanical engin- 
eers formed the subject of a paper by M. P. fliggms of Worces- 
ter, Mass., which closed the evening's proceedings and again 
introduced the much-dtbalcJ question of tuchiiical edtKation. 
The paper attracted marked attention and was discussed at length 
by many members. The paper and discussions cover too much 
ground to be summarized here, and further reference to them will 
be deferred until a future issue. It is expected that more dis- 
cussion of the topic of techinal .education will be introduced at the 
next meeting of the society. 

» * » 

FOCRTH SESSION. 
On Thursday morning the first paper was by Herman Poole 
►of New York, upon using gasoline gas for boiler heating. The 
iboiler used was of tubular pattern, with heating surface and grate 
^rea in the ratio of 26 to i. and 1,211 pound:* of water were 
/aporaled from and at 212 degrees by 35 gallons of gasoline. 
This is at the rale of 34.7 pounds of water per gallon of oil, or 
about one boiler horse-power was generated per gallon. Com- 
pared with the gasoline engine, which uses only a fraction of this 
quantity of oil per horse-power, the results make rather a poor 
showing. 

PACKING TESTS. 

The next paper was upon the subject of the friction of steam 
packings, by Prof. C. H. Benjamin, of Cleveland. It outlined 
tests that have been made at the Case School of .Applied Science 
with a special apparatus designed for this purpose. The appar- 
atus CI insists of a cast-iron cylinder, 6x13 inches inside, fitted at 
each end with a cover and slufTing box suitable for a two-inch 
rod. The rod was given a reciprocating motion by means of 




SUGGKSTKD IMPROVEMENT IN KLY-WHEELS. 

a slotted cross-head and crank; a pulley on the crank was con- 
nected by a belt with the pulley of a transmitting dynamometer; 
steam was admitted to the cylinder by a pipe, and the water of 
condensation was drained off from time to time at the bottom. 

A steam gauge ailaclied to the cylinder showed the internal 
pressure at any instant. The adjusting nuls of the gland were 
usualJy tightened only by the fingers, but where a wrench was 
used it *a# turned by a spring balance and the turning moment 
noted, The travel of the rod wa« 4.25 inches and the usual 
speed about 200 revolutions per minute, giving a piston speed 
of about 140 feet per minute. 

The conclusions drawn from the test are that 

1. The softer rubber and graphite jwckings, which are self-ad- 
justing and sclf-lnbricating, consume less power than the harder 
varieties. Olil braided flax style, gave very good results. 

2. Oiling the rod will reduce the friction with any packing. 

3. There is almost no limit to the loss eattscd by the injudicious 
use of the monkey-wrench. " ' *•"* ''^"> 

4. The power loss varies alm«>sf-dtifictt^ vl^lv»WI*'«steam pres- 



sure in the harder varieties, while it is approximately constant 
with the softer kinds. 

It was objected by some who joined in the discussion that the 
methods of making these tests did not conform nearly enough 
to actual practice, and the suggestion was made that the most 
satisfactory determination of the friction of a packing was by 
measuring the wear of the rod in a given time. 

Following this paper came a report of tests of a locomotive 
slide valve, by Frank C. Wagner, Terre Haute, Ind.. showing 
that from ij^ to 3 1-3 horse-power were required to operate the 
valve. 

THE SUBJECT OF FLY-WHEELS. 

A Note on Flywheel Design, by A. J. Frith, New York City, 
was a comment on the peculiar action of a flywheel, described 
before a previous meeting of the society. The wheel had speeded 
beyond the safe limit and cracked in several places where the 
arms joined the rim, although it did not go to pieces. Mr. 
Frith contended that this action was due to the arms and rim 
not being proportioned so that both would have the same unit 
stress when running, and that if a wheel were so proportioned, it 
would be much safer, because all of its parts could extend to the 
same scale, so to speak. This condition cannot be brought about 
Fig.t Fia.2 



METHOD or REPAIKINO FLV-WHEEU 

in a wheel as ordinarily designed, owing to the fact that the ten- 
sion in the arms from centrifugal force must necessarily be lejs 
than in the rim. It can be accomplished, however, by making the 
rim thicker at the arms than midway between the arms, and it is 
the author's suggestion that the ribs of the rim be curved grad- 
ually from arm to arm on the sides next the hub, as shown in 
Fig. I, this curve being made to conform to the natural catenary 
curve, which the particles would take if left free to arrange them- 
selves as the forces induced. The part of the curve next the 
arms should make an angle of 60 degrees with the center line 
of the arms. 

Mr. James McBride, Brooklyn, N. Y., described how he re- 
paired a large flywheel and brought out in a very practical way 
the point that was made in the previous paper by Mr. Frith with 
regard to the danger arising from the bending of the rim be- 
tween the arms of the pulley. The flywheel in question was a 
large Corliss wheel, weighing between thirty and forty tons, 
carrying two belts, one 48 inches wide and another 34 inches 
wide. The broad rim for these belts was supported by only one 
set of arms which were bolted between two central discs serving 
the purpose of hubs at the center and bolted to the rim midway 
between the rim Joints at their outer ends. The engine ran 
away, owing to defective action of the governor, and several 
cracks appeared in the rim near where the arms were joined 
and which were clearly due to the bending of the rim, as above 
mentioned. The wheel was repaired between the times when 
the eneine was shut down, amounting to only four hours a day. 
r.nd when finished was undoubtedly stronger than originally. 
The method of repair is shown in Fig. 2, and was to attach plates 
to the flanges of the rim where the segments were bolted to- 
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gtlber and also to the hubs midway between where the arms 
Joined ilirm. These plates were then connected by tic bolts or 
trtulon rods that were strong enough lo taWr the strain of the 
cmtlifugal force of the part* of the rim between the arms. The 
construction of the wheel was such that these changes could be 
nude tntbout drilling new holes, and the details were workrH 
oat in an ingenious manner at a cost of less than $500. 

OA8 BNOINB TB8T. 
A report of an efficiency test of a 125 horse-power gas engine 
f-»nncd the subject of a paper by C. H. Robertson, Lalayeitc. 
Ind. The te«t wn made in a plant usintt natural gas costing .07 
cents per thr>usand feet, but so arranged that gasoline vapor can 
hr ' '■• the gas from the main is for any reason shut off. 
! water is cuolcd by mean* of a oo(tling tower consist- 

in;.- m I ng piled loosely in a large tank, through which the 
^^ I • . kle* and is used over again. The exhaust pipe is con- 
■ IcTground to a cistern under the building open to tlie 
ugh a tile 10 inches in diameter, The tests were made 
to determine the power developed, the gas consumed, the speed 
regulation and such incidentals as the heat given to the jackets 
and the temperature of the exhaust. The gas measurements were 
redaced to equivalent quantities of gas at 147 pounds pressure 
and 6a degrees Fahi*., as is neces&ar)- in order to tnake fair com- 
pariaoiu with the performance of other engines. The following 
avcnfee retulta were obtained: Average indicated horse-power, 
8879; brake hnrte-power, 7327; gas per indicated horse-power 
botrr. 1418 cubic feet; gas per brake horse-power hour, 17.96 
kUbic feet; thermal efficiency of engine, 14.6. The engine ran at 
370.8 revolutions per mmute, and was in ordinarv- working con- 
dition, no effon having been made lo have it in better than aver- 
ac« cnnd^iioit. The engme, also, is of old style and probably is 
not **i eeonomical as more modern ones. 

In th« ditcusslon it was pointed out that the engine was de- 
Bgned chiefly to regulate closely with a variable load, and that 
it was not operating at full capacity, which conditions were ad- 
vrfse to economy, Tlie test showed that the proportion of waste 
in the jacket was about the same a in small engines and the 
iaet that the temperature of the exhaust ga.ses of this engine are 
•o hot tbat the exhaust pipe glows at night called out the story 
of a CM mgine, which was repttted 10 be itinning under such 
»dter%c conditions that the exhaust gases were made to operate 
a boiJer which generated steam for an engine of more power 
ibaa tbt oripinal gas engine! 

BTR8NOTH OF 8TBBL BA1X8. 

The results of tests made at the Rose Polytechnic Institute 
itwl balls were reported by J. F. W. Harris. Balls were 
pcD Cit red of sizes ranging from 14" to 1" in diameter from six 
—wbct oxers and thr attempt was at first made to test the balls 
bjr emahing between hardened steel plates. DifTiculty was ex- 
pcfficacrd. however, in procuring steel so hard that it would not 
io4ent under the pressure to which it was subjected in contact 
with tbc balls, and the plan was adopted of placing three balls 
in a row in a special holder, which kept them in line axialty. 
Fresanre was then brouirht to bear upon the two outer balls, 
csrcataaOy crttshing the middle one. After this series of tests 
was coopUtrd, a steel was found that answered the purpose for 
leaiiflC tbe balls between flat surfaces and another line of tests 
•raa coodnct«d with the balls between two flat plates of this steet. 
A singular fact is that in the first scries nearly all the balls were 
b t o kts by the formation within the ball of a conical wedge 
irUcfc was gradually forced toward the center of the ball until 
tbc latter was split. The base of the cone was approximately 
cfcreitUr, with its center at the point at which the crushing force 
d. The followinK table gives average results of the two 
of tests. It will be seen that the values in the last hori- 
row are higher than in the second row, showing that the 
ban* fritbatood more when tested between flat plates than when 
AfKf bad the point contact, simply, of tlie first test. 
BaeAKiNO raassuae in rouNux. 
Diameters. Strength. 

H 'A H 'A H J 

two balls . .a.ooo 4,000 8,oao 15,000 22000 60,000 

Setwccn flat pUtca., 2.000 5,000 ia.ooo 20,000 32,000 9qa» 

In diKHsaing this paper Oberlin Smith suggested that the 

■abfcct be taken op more extensively and treated not only expe- 



rimentally, but from a ^SOSSfSSrSt standpoint, as well- To 
this Mr Pratt, of the Spratiue Elevator Co.. said that he 
thought very little could be done mathematically because there 
was a lack of uniformity in the strength <»f the balls that are 
now to be had, and until tliey gave uniform results under test, no 
thnifi-t! -il i-M(n,nlcr.^tin|i<» would hold true. 

COLORS OF HBATBD BTBBX^. 
.Mauiisel White and F. \V. Taylor gave the results of ex- 
tended cvperimcnis upon colors of heated steel corresponding 
to different degree* of lemperaturr*. which are briefly tmn- 
marized in the following quotation from their paper: 

The temperatures corresponding to the colors commonly used 
to express different heats, as published in various text books, 
hand books, etc.. are so widely difTerent as given by different 
.luthorities. it is impossible to draw any definite or reliable coo- 
elusion. The main trouble seems to have been in the defective 
apparatus used for determining the higher temperatures. The 
introduction of the Le Chatctier pyrometer, within the Ust few 
years, has placed in the hands of the scientific investigator, an 
instrument of extreme delicacy and accuracy, which has enabled 
him to determine temperatures through the whole practical range 
'if influence. 

The nomenclature osed for color heats differs with different 
operators, but in our investigation we have adopted that which 
>ccms more nearly to represent the actual color corresponding 
to the heat sought to be represented. \Vc have found that dif- 
ferent observers have quite a different eye for color, which leads 
to quite a range of temperature* covering the same color. 
Further, we have found that the (luality or intensity of light in 
which color heats are observed— that is. a bright sunny day, or 
cloudy day, or the lime of day, such as morning, afternoon, or 
evening, with their varying light— influence to a greater or !««• 
degree the determination of temperattires by the eye. 

Alter many tests with the Le Chatclier pyrometer, and dif- 
ferent skilled observers working in all kinds of intensity of light, 
we have adopted the following nomenclature of color scale 
with the corresponding determined values in degrees Fahr. as 
best suited 10 the ordinary conditions met with in the majority 
of smith shops: 

Dark blood red. black red 990* 

Dark red, blood red, low red ., i,oso* 

Dark cherry red ............ ...^.., l,i7S* 

Medium cherry red , 1.250* 

Cherry, full red 1 J7S* 

Light cherry, bright cheny. light red (heat at 

which scale forms) i --o* 

Salmon, orange, free scaling heat ;.i mi' 

Light salmon, light orange 1.7^5° 

Yellow 1 .83^* 

Light yellow ........,..,,,.. c...,. 1075' 

White .,..»...»;..•.,.... 2..\io' 

With the advancing knowledge of. and interest in. the heat 
treatment of steel, the foregoing notes, it is hoped, may prove 
of some value to those engaged in the handling of steel at various 
temperatures, and lead to further and wider discussion of the 
subject, with a view to the better undersUndmg and more ac- 
curate knowledge of the correct temperature*. The imporuncc 
of knowing with close approximation the temperatures used in 
the treatment of steel, cannot be over-estimated, as jt holds oat 
the surest promise of success in obuining desired resulu. 

This demand for more accurate temperatures must eventually 
lead to the use of accurate pyrometric instruroenU; but at pres- 
ent tlie only available instruments do not lend tbemselvea readily 
to ordinary uses, and the eye of the operator must be largely de- 
pended upon; therefore, the training of the eye. by observing 
accurately determined temperatures, will prove ol much material 
assistance in the regulation of temperatures which cannot be 

otherwise controlled. 

• • • 

0LO8INO SB88ION. 
The scsMim on Friday morning was the last, and among the 
excellent papers that were read the one by Walter C. Kerr. New 
York City, deserves special mention, altboBgb it will not be 
possible to give an abstract of it. It described and illustrated 
the mechanical cqvipOMSt o< tlie New South Suiion at Boston, 
Mass.. which in maiqr rcafwcta is the most remarkable sution 
to the world. This paper had many illuatrationa and dugrama 
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and over 100 pages of text. It was prepared jointly by the dif- 
ferent engineers who were engaged upon the installation, and is 
a valuable record of a great engineering enterprise. A peculiar 
feature about this plant is that it was designiied and contracted for, 
complete, by one firm of engineers and manufacturers, Westing- 
house, Church, Kerr 8c Co., and this fact caused consid- 
erable di5CU5;ion as to whether this practice was as desirable as 
employing engineers not connected with the construction of the 
apparatus and machinery. 

W. J. Keep, Detroit, Mich,, opened this session by describ- 
ing an extensive series of tests upon the effect of impact upon 
test bars, which also is not susceptible of satisfactory condensa- 
tion, and those interested should refer to the paper itself. 

OAUGB FOR HIGH PRBSSURSS. 

F. H. Stillman, New York, gave an interesting account of ex- 
periments that had been performed at tlie West Virginia Agri- 
cultural Experiment Station with a small press that his firm had 
built for obtaining high pressures, 450.000 pounds having actually 
been attained. In connection with this he outlined a method for 
measuring these enormous pressures with great accuracy, which 
is at once so simple and so interesting that we quote the follow- 
ing: 

"These pressures may be determined by a picnometer bottle 
which differs from an ordinary glass-stoppered bottle only in 
that the top of the stopper is expanded into a little bowl or cup 
which, when the stopper is in position, communicates with the 
interior of the bottle by means of a very fine capillary hole 
through the stopper, is weighed accurately, empty, then weighed 
full of mercury, which, of course, gives the weight of the volume 
of mercury necessary to fill the bottle. The mercury is then 
poured out and the bottle filled with the liquid whose compressi- 
bility is to be determined, the stopper inserted firmly, and a 
quantity of mercury poured into the little cup. Although the 
mercury is much heavier, of course, than the liquid (f. g. for ex- 
ample, water) in the bottle, the mercury cannot enter the bot- 
tle, because the water and mercury cannot pass each other in 
the capillary hole. Any difference in pressure, however, will 
allow either the mercury to flow into the bottle, or the liquid 
within the bottle to flow out, depending upon whether the pres- 
sure is hiffhcr without or within the bottle. The tittle bottle 
loaded in this way (with mercury in the cup, and the liquid whose 
compressibility is to be determined in the bottle) is placed under 
pressure in the usual way. when just enouph mercury will enter 
the bottle (and fall to the bottom) to make up for the com- 
pression experienced by the liquid (water) in the bottle under 
the pressure applied. On removing the pressure a quantity of 
the liquid (not the mercury) will be forced out through the 
stopper; but this does not matter, as everything is estimated in 
terms of the mercury, which is then poured out, dried, and 
weighed, and from the weight of this quantity of mercury and 
the weight of the quantity required to fill the bottle the com- 
pressibility of the water liquid is estimated. 

"By means of these little picnometer bottles the compressibility 
of any liquid may be determined under any pressure up to that 
of the crushing strength of steel, and having determined, once 
for all, the compressibility of mercury and of some other liquid, 
preferably water, this method can be used to determine with 
great accuracy the pressure on the liquids in hydraulic machin- 
ery, etc. 

"It would only be necessary to load one of these little bottles 
with water and mercury, as described, and place it in a tube 
communicating with the liquid in the hydraulic machine. In this 
proposed gauge the accurary depends solely upon the elas- 
ticity of the water and mercury and the balance used in the 
weighings, and liquids are perfectly clastic; and the analytical 
balance has reached about as high a degree of perfection as 
any instrument known to science. The accuracy or delicacy of 
this gauge hinges upon determining volumes by weighing mer- 
cury, and there is hardly a determination known to scierice that 
can be made with greater accuracy. The quantities of mercury 
to be weighed would, of course, depend upon the size of the 
bottle used; but even when working with a bottle two inches long 
by three-fourths of an inch in diameter, the quantities of mer- 
cury are sufficient to enable a reasonably good balance to detect 



differences in pressure of a pound throughout the range of the 
several hundred thousand pounds mentioned." 

The last paper of the closing session was "On the Value of 
a Horse-Power" by George I. Rockwood. of Worcester, Mass. 
The water boards of our cities are acquiring by legislative proc- 
esses streams now yielding water power for industrial purposes: 
and it is of the greatest importance, alike for mill owners and 
water commissioners, to have a rational basis upon which to 
adjust the losses due to the confiscation of such powers, This 
paper does not attempt to propose a basis for adjustment, but 
simply summarizes the difficulties experienced by the city o! 
Worcester during the past year in settling with the owners of de- 
veloped privileges along the Blackstone River, part of the 
waters of which the city has taken for the city water supply. The 
power owners claimed that a horse-power is a piece of property 
which may be considered to have a definite market value, and 
that the settlement should be on the basis of this market value. 
The city, however, claimed that a horse-power could not be con- 
sidered as a commodity and that what the owners had lost oy 
the diversion of water was simply the right to generate power 
and that they should be compensated by a sum sufficient to gen- 
erate this power by other means continuously. 

This paper was discussed freely and a .motion was finally 
made and carried, for the appointment of a committee to con- 
sider the subject and formulate definite principles that might 
serve as a guide in future disputes of this nature. 



SIMPLEX CENTER GRINDER. 

The simplex center grinder, shown in the accompanying illus- 
tration, is manufactured and patented by Herman Dock. Phila- 
delphia, Pa., and is named from the ease with which it can be ad- 
justed to the lathe, and its simplicity of construction. It has a 
triangular shaped body, having a hub on which revolves the 
driving wheel as shown in the illustration. Through the center 
of this hub, at an angle of thirty degrees, is the bearing of the 
grinding spindle, which is driven through the intermediate pul- 
leys and the belts, connecting this spindle with the driving wheel. 

The driving wheel is connected with the face plate by a steel 
rod bent in the form of a U and havmg two arms engaging the 
face plate and which are thus free to rock in bearings on oppo- 
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site spokes of the wheel. The center of this steel rod is bent 
into the form of a half-ring so that it clears the hub of the wheel. 
This makes a compensating device which gives a constant driv- 
ing speed regardless of the position of the cross slide with re- 
spect to the center of the lathe. The grinder spindle is un- 
covered, but there is no danger of cutting, for during its forward 
and backward motion an eflicient wiping device keeps out all 
grit. It is said that it takes only one minute to set the simplex 
grinder on the average lathe and that the average centers can be 
ground in about two minutts. It can be used so easily that it 
enables a shop to secure the advantages of hardened live centers 
without any trouble in keeping them in proper condition. 
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GAS ENGINE DESIGN.^2. 

DIRBCTION8 FOR LAYINQ OUT AN ID&AL. DIAORAM. 

E. W^ RoBKRTS. 

The principal dimensions of a gas engine and ihosc upon 
which a great many of the other dimensions are based, are the 
diameter of the cylinder and the length of the stroke. While 
there are several ways in which these dimensions may be determ- 
iDed. the most rational one is from the mean effective pressure 
and the speed, i. e.. the number of revolutions made by the 
crankshaft in one minute. In order to obtain the M.E P. with 
aay degree of certainty the indicator diagram should be laid out 
and the M.E. P. obtained from that. This may seem a difficult 
task, and to a certain extent it is; but a very close approximation 
to the actual diagram can be obtained with a little care, and 
when obtained, this diagram will be found a very good index to 
the behavior of the gases at the various points of the cycle. 
Tbe writer will give, in addition to the method of building up 
this diagram, a general formula applicable to this problem. He 
believea that the designer who wishes to make a basis of the 
matter of the behavior of the gases will find much to aid him in 
the diagram. 

In designing a gas engine it is usual to base its dimensions on 
what its performance will be when using either gasoline or 
natural gaa and to deduce from these figures its output when 
working with fuels of less heat value. The writer will therefore 
show how to build up the diagram for an engine using natural 
gas of average quality. By reference to Fig. a (Part I.) it will 
be aeen that the diagram consists of two curves and a straight 
Hac The compression curve is the first part of tTic diagram to 
be produced, then the straight line denoting the rise of pressure 
doe to the explosion, then the compression curve and lastly -i 
ttnall curve denoting the fall of pressure after release. Tins 
iMICr cnnre is of little moment and will be considered only as 
indicsting approximately the point of releaae. It is in determin- 
ing these curves that the principal part of the work is done. 
They are determined from formulas requiring the use of loga- 
nthmt and m order to enable those unfamiliar with handling 
• logarithms to build 

the curves, the cal- 
culation of a sam- 
ple diagram will be 
given. 

Before ra.-tkinK the 
computations for t^e 
diagram it is necc* 
sary to decide either 
upon the proportion 
of the compression 
space to the dis- 
I \ placrmrni of the pis- 

I \ ton or upon the jrcs- 

I 



!• 



t 

I 
I 
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V= the volume of the gases at the lime they are at 
the pressure P. 

K = a constant 

For convenience, the volume of the cylinder when the pistoa 

is at the extremity of the outward stroke may be taken as unity 

and then the constant for the compression curve becomes the 

pressure of the atmosphere or 147. The pressure of the gaaea 

after explosion is. for natural gas, four times the pressure after 

compression. This givea the point of maximum pressure or the 

upper limit of the straight tine. From the maximum pr«a«are it 

derived the expansion curve which follows very closely that 

given by the equation 

P V ' »• = C (3) 

Wherein P and V have the same significance aa in equation 
(1) and C is a constant depending on the maximum pressure. 
These equations may also be written as follows: 

PV'-' P.V'i*' and PV'^= P,V,'»» 
This is perhaps a more convenient form to remember, as it 
shows the relation between any two points on the curves. 

To begin the computation, the ratio of the compression space 
tu the total cylinder volume must be found. The compression 
has been Uken as .3 of the piston displacement and the total 
cylinder volume ia the piston displacement plus the compression 
space or J + 3 = 1.3 limei the pj^ton displacement The re- 
quired ratio will then be =s .2308 nearly. The toul cylinder 

1.3 
volume will be taken as unity and the compression space will 
then have a volume equal to .ajoSv To find the pressure at the 
end of the compression stroke apply forranJa (i) and the com- 
putation is as follows: 

14-7 »-»-7 

pV«-»=K = i4-7ai»dP = = 

V »' {.tioV)*^ 

In order to find the denominator of this fraction it is neces- 
sary to multiply the true logarithm of the number by t 3. The 
logarithm of -2308 as found in the table (the tabular logariihstl) 
is i.363236, and since the logarithm has a negative characteriatic 
(number to left of decimal point), the true logarithm must be 
round by adding the mantissa (number to right of decimal point) 
to the characteristic thus: 

- t.OQOOOO 

363236 



.636764 
13 

I9IOI96 
636733 

8*77510 

i. 174x49 (subtracting from l.oooooo and adding - t to get tba 

tabular log.). 

Log. 147 = 1. 167317 «nd subtraet- 
iflg the last found log we have that 
of the pressure at the end of the 
compression stroke tbtts: 

1.167317 

i.i7224g 



jr I 



sura tliat it is desired to have after compression. In practice the 
charge ia compressed to pressures varying from 40 lbs. per sq. in. 
to lao Ibs^ per sq. in. Suppose, tlierefore, that an average case is 
taken as an example and that the compression space for the prob- 
ka ia hand is to be 30% of the cylinder displacement; the charge 
triO ibco be reduced in volume from that of the cylinder when 
tiw piston IS at the extreme outward limit of its stroke to the 
•oIbib* of the compression space. During compression a small 
of heat is derived from tbe cylinder walls so that the 
does not follow the theoretical one. but is approximately 
of the form to be obtained from the following equation: 




t .995068 = tog of 98 87 = comprea. 
sion pressure in lb, per. sq. In. above 
a vacuum. Call it 96.9. then the 
gauge pressure would be 98>9 -~ t.47 
= 84.3 lb. per sq. in. 
To get the maximum prestur* this 
amount is multiplied by 4 and the result is 84.3 X 4 = Vfi^ Ih. 
or 351.5 lb. absolute. 

It is best to calculate at least three intermediate pressures ia 
order to get sufficiently dose to the proper shape of the curve. 
The pressures when the volumes of the gases are .35. 5 sad .73 
will usually give a sufficirni number for the purpose Tbe cor- 
responding pressures arc found in the same manner ai iht com- 
pression pressure and »re 57.6. j6.a and ha respectively, all be- 
ing measured from vacuum. The pressBrca (or the compressioa 
curve having been found, it remains to dctemttae those lor tb« 
expansion curve. Using formtila (2) It is ntcmar}' 10 im iad 
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the constant or the pressure when the volume is equal to i. 
Hence PV '" ■= C becomes 351.5 (.330s)'-"* = C. 

Log. (.2308)'-** = 1.1404102, found in the same manner as 
log. (2308)" above. Log. 351.5 = 2.545925 and this log added 
to that of (.a308)'»* gfivesthat of the constant, thus: 

1.1404Z02 

3.545925 



1.68633s — log. 48.57 = the terminal pressure of the gases in 
c»se release takes place at the end of the stroke. And the equa- 
tion of the expansion curve becomes PV""= 48.57. 

The intermediate pressures at the volumes .35, .5 and .75 are 
found from this equation in the same manner as for the compres- 
sion curve, and they are 200.4, 123-8. 71-6. No attempt has been 
made to carry these figures beyond one decimal place. 

The diagram is built up from these figures as shown in Fig 
II.* Vertical lines are drawn at distances from the line D C pro- 
portionate to the distances .23, .35, .5 and .75, the scale of the 
diagram being 5" ^ unit volume on the horizontal lines and 1" 
= 100 lb. on the vertical lines. In order to properly complete 
the diagram, the short curves at i and at r e should be added 
The curve at i represents that produced by the rise of pressure 
due to the ignition of the gases before the end of the compression 
stroke and it can be drawn approximately only, as it varies in 
size for any change in piston speed. Its effect upon the area of 
the diagram is so small as to make it of little moment save as a 
memorandum when comparifig this diagram with those obtained 
from the engine itself. The curve r e is that due to release tak- 
ing place in time to bring the point e where the expansion line 
meets the atmospheric line A B, at the end of the stroke. To 
construct this curve draw the vertical line r s at a distance from 
X m equal to .9 of the length of the diagram, in this case .9 X -77 
equal to .693 from X m. Through r draw a circular arc tangent 
.to the expansion line and passing through the point e. Drawing 
curves through the points already determined and a straight 
line from i to m completes the diagram. The line X Y is the 
vacuum line and it is from X Y that all the pressures on the 
right of the vertical line are measured. In order to get the 
gauge pressures subtract 14.7 from the absolute pressures or 
measure from the atmospheric line A B. 

The mean effective pressure may be found from this diagram 
in the usual manner by measuring its area with a planimeter 
and dividing this result by the length of the diagram. The area 
of the diagram is 3.272 sq. in., its length 3.85 in. and the area 
divided by the length is .85, and since the scale of pressures is 
100 lbs. to 1 in. the M.E.P. is 85 lb. per sq. in. The diagram also 
serves as an index of what is taking place in the cylinder at any 
time during the cycle, and will in many instances save guess 
work on the part of the designer. 

Taking this diagram as a basis of operations, suppose it is re- 
quired to design an engine which will give 40 brake horse-power 
(B.H.P.) when using natural gas as a fuel. The mechanical 
efficiency of an engine of this size may safely be taken as 85%, 
hence the indicated horse power (I.H.F.) of the engine should 
be 40 -T- .85 = 47.06 say 47 I.H.P. 

In order that the reader may fully understand every step of the 
process, and also be able to build up a formula of his own, 
should occasion require, the derivation of a specific formula 
from the general equation for I.H.P. will be given in its entirety. 
Both practice and theory have finally agreed that the best pro- 
portions for a four cycle gas engine cylinder are obtained when 
the stroke is made I'/j times the diameter of the cylinder. Prac- 
tice seems also to indicate a limit of 600 ft. per minute for the 
speed of the piston. This, it is as well to note, is surpassed in 
some of the more modern vertical engines, but higher speeds 
than 600 ft. are unusual. The principal dimensions of the engine 
being based upon that of the diameter of the cylinder, it is most 
convenient to determine the diameter first. 

The general equation for the I.H.P. of a gas engine is: 

Plan 
I. H. P. = ^— (3) . 
33,000 

In which P = M.E.P. 

1 ^ length of stroke in feet. 

a = area of the cylinder in sq. in. 

n ^ number of explosions per minute. 

For convenience the following symbols will be employed 



• The dUfT&cn ai shown it slightly smaller than the true scale. 



throughout this series of articles : 

D = diameter of the cylinder in inches. 
L = length of stroke in inches. 
R = revolutions per minute. 

L D 

Since L = i^ D and 1 = — . 1 = — 

13 8 

3.I4I6D* 
a = 

4 

Goo 600 R 

The piston speed being 600 ft. R = — = — . and since n = — . 

al D 2 



600 I3O0 



n = 



By substituting these values in equation (3) it becomes: 
D 3,1416 D' laoo 
PX — X X 

8 4 D 

I. H. P. = 

33,000 

Simplifying this expression it becomes: 



I. H. P. 



.D = \/ 



I. H. P. 



1. H. P. = .00357 P D' and D* = , 

.00357 P .00357 P 

For the engine under consideration this formula gives: 

= ia.45 say a i2Ji inch cylinder. 



(4) 



D = V - 



47 



■ 00357 X 85 

The length of the stroke is 3/2 D = i8ji in. 

The revolutions per minute are 600 -7- 3-125 =■ 1.88 nearly. 

These resuhs show what the dimensions of the engine should 
be to give 40 B.H.P. when workmg to best advantage. To 
many gas engine designers these dimensions will appear small 
for a 40 B.H.P. engine, but the writer has seen an engine pro- 
portioned according to equation (4) do even better on the test- 
ing floor. For the smaller powers it is necessary 10 employ a 
mechanical efficiency of 80%. 

The constant in equation (4) becomes .00407 for a piston speed 
of 700 ft per minute, a speed that is sometimes adopted for verti- 
cal engines of large powers. 

A very common basis for the design of gas engines is an 
M.E.P, of 70 lb. per sq. in. With such a basis the cylinder 
diameter of the engine just considered would be: 



D 



=v. 



47 



= 13,7 + say I3V in- 



,00357 X 70 

The length of the stroke would be 3/2 D = 20.62 in., 
20|^ in. 

The r.p.m. 600 -r- 346 = I73 r.p.m.. say 17S r,p.m. 

Suppose that instead of a four cycle engine it was a two cycle 
engine that was to be designed. Since these engines have an 
impulse, each revolution formula (4) would evidently become: 
I, H.P. = .oo6i4PD' for an engine having a stroke = 3/2 D. 

But as these engines are seldom built in large powers, this 
formula would give too high a piston speed. Even formula (4) 
gives a piston speed higher than is customary for engines under 
40 B.H.P. The piston speed of small engines is always lower 
than it is for engines of large powers, because it gives the engine 
too high a rotative speed at the crankshaft The relation be- 
tween the horse-power of a gas engine and the r.p.m, of the 
crankshaft can be determined from the following empirical for- 
mulae which are based on the average practice of gas engine 
builders in the United Sutes. 

350 
For a four cycle engine, R = — ^— (s) 



^*^1 



For ft two cycle engine, R = 



(H)" 
40s 



{6) 



(H)" 
Wherein R = r.p.m. of the crankshaft 

H = the brake horse-power of the engine. 
The following formulae for the B.H.P. of a gas engine will 
also be found a convenience in the calculation of the principal 

dimensions. 

D* X L X R 

For a four cycle engine, H = — — (7) 

19,000 
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br « two cycle engine, H = 



D« X L X R 



(8) 



lO.OOO 

inbols in these equations are the same as given else- 
this article. The formulae arc deduced from the prac- 
Dierican builders and represent, M'ith a mechanical efH- 
80%, a M.E.P. of 66 lb. per sq. in. and 63 lb. per sq. in. 
fly. They give very safe figures for the dimensions of 
Bfting gasoline or natural gas for fuel, but from the 
I the formulae there is no allowance for variation in 
ion. 

bject of compression prcssurcj is one of the most im- 
n the whole subject of gas engine design. The higher 
Mif*. the better the economy of the engine, but with 
of this pressure come serious difficulties and frequently 
id ones. As the pressure of a gas is increased the 
Brc is raised and a temperature is reached at which 
ft will take fire from the rise of temperature due 
ression. This is especially true when the tempera- 
the cylinder walls is not kept down to a proper 
Id an excessive amount of heat is derived from 
rce. This leads to the subject of "back-firing" or 
t ignition, an extremely annoying feature. In many 
hvever, this trouble may be traced to other sources, 
here be a projection of any sort within the cylinder. 
very thin, it nay become heated to a high tempera- 
act in the same manner as does an ignition tube, but 
difference that it is likely to, and usually does, ignite 
je before the proper time and quite frequently during 
Ml Stroke. A still more prevalent cause of premature 
• a deposit of carbon on some projection on the piston, 
on will reach a high temperature and when it becomes 
[;to ignite the charge before the proper time, the trouble 
It U to these deposits of carbon that much of the 
^ doe in engines using high compression. The way to 
^ it first to make sure that there are so few projec- 
K>*s>ble extending into the cylinder and that none what- 
•ct from the piston. It is also important that the cylinder 
should be of such a nature that it will not deposit car- 
Artng this feature in mind it at once becomes apparent 
gniter electrodes should be placed in the path of the en- 
kses and that the igniter plug should be so placed that 
I be conducted away from it as rapidly as possible. It is 
f that the gas engine builder has recognized the impor- 
[acketing the exhaust valve and it is time that he should 
mportance of carrying ofT heat from projections into the 
Thi« matter is a5suming more importance at present 
|l the tendency to high compression pressures which is 
l^rbing the gas engine designer. 

Ipm to the subject of dimensions and to the use of equa- 
(6), (7), (8) and (9). suppose that it ts Intended to 
engine of to B.H.P. and of the four cycle type. It is 
to first determine the speed from equation (s): 

350 

R = « ai6 r. p. in. 

(10) « 

ration is as follows: 
t = i.oooooo. log (10) " = .iioooo, log. 350 «: 3.S44o68, 
'p— ,210000 — a.334068 = log. 2158 or 216 for an even 
; A more convenient figure than 216 would be 220 and 
Ilare from that given by the equation is too small to be 
It Adopting this figure for the r.p.m. of the crankshaft. 
«tep is the determination of the cylinder diameter from 
,(7). The ratio of the length of the stroke to cylinder 

will be taken as in the former problem L = 3/2 D an^ 

(7) becomes; 

D» X aao 10 X 3 X 19.000 , 

= «ndD»= , D = »/^ 57J.B6 

I X X9.000 3 X aao 

132 nearly, call it 8^- 

^a D = 13 9-16. or as the required dimension has been 

tia the diameter, t2V!i in, will be sufficient for the stroke. 

f{ncii>a] dimensions of the engine will then be 8H in. 

by tiH in. stroke, and the r.p.m. 220. Checking these 
gr means of formula (7): 
I D» X L. X R (8H)» X nj< X aao 

|B = = 10 IS. 



This check shows that the proportions of the engine are ample 
to give the required 10 B.H.P. on natural gas. For gasoline the 
B.H.P. obtainable would be about 10% higher or 11 B.H.P. 

It has been the custom in the past for manufacturers to rate 
their engines at a horse-power equal to about two-thirds of what 
they would give on natural gas when working at their best. 
There are many arguments for and against this custom, and each 
side of the question has good points in its favor. With the ex- 
ception of gasoline, the quality of gaseous fuel varies with the 
locality, a cubic foot of gas representing all the way from i/ia 
horse-power hour down. If an engine is rated at 15 B.H.P. lor 
natural gas, it may not give more than 10 B.HP. on some quali- 
ties of city gas. Again, it is not thought expedient by many to 
run an engine at more than three explosions to one miss for iu 
normal load or at >j of its power when working to its full capac- 
ity. This makes an allowance for overload, which is quite an 
important consideration. On the other hand, a gas engine gives 
better economy when operating at full load, and It is often advis- 
able to so divide the power between two or more engines that 
those running may carry, as nearly as possible, their full load. 
The balance of opinion seems to be in favor of rating the engine 
sufficiently below its best operation to allow a reasonable margin 
for overload. Many makers fight shy of this question by insist- 
ing upon knowing just what the engine is to drive and to then 
recommend a suitable sixe. It is always a good argument to the 
average power user for an engine to give more than claimed for 
it by the maker. Any falling oflF, however, appears to these per- 
sons inexcusable no matter what the circumsunces may be. It 
is, by all odds, the safest plan to rate an engine below what it is 
capable of and to make economy guarantees only 00 the basis of 
what the engine is to be used for. 

The denominator of the fraction in equations (7) «"<! (8) m^y 
be changed to suit the basis of an entire series of designs. Thus 
if it is found that a number of engines which have been built ac- 
cording to some fixed shop rule will give as this denominator 
21,000, it is quite safe to assume that the dimensions of other 
sizes may be based upon a formula the numerator of which is 
the same as that m equation (7)- Suppose that in a certain fac- 
tory there has been built an engine having a cylinder diameter 
of llV4 in and a stroke of 17 in gave 20 B H.P. when running 
at 185 r.p.m. Calling the required denominator X, the equation 
would stand 

(.«>^)*Xt7XlB5 ^ ^ (iijQ'XlTXiSS ^ ^ ,^„^,y^ 

'°~ X ' so 

and the equation for this act of engloea beoomea: 

D» X L X R 

H = 

30,800 

In the design of two cycle engines, the ratio ol the cylinder 
diameter to the stroke is quite frequently I. and the stroke is 
seldom more than 1.25 times the cylinder diameter. If the for- 
mer ratio is taken as the basis of compuution of the principal 
dimensions, equation (8) may be simplified to 

D»XR 

H = (fta) 

to,ooo 
For example, suppose It is required to find the diameter of the 
cylinder for a two cycle engine of ta B.H.P. Using equation 
(6) to find the speed it becomes: 

40$ 

R = 

(ta)* 
Log. la = 1.079181, 1.079181 X •*> = .«fi6a*9i. 
Log. 405 = a.6o74SS and subtracting from this the log jnai 
found 
2.6o74« 
226628 



a.380827 = log MO -J- 
Using equation (8a) 

D* X 240 »V«> X 10,000 

I J = . D 



v^i 



s ^ifio m 7 037. lay 8 la. 



10,000 240 

Then atnee the stroke is equal to the diametar of the cylinder 
the engine should be an 8 X 8, and the r.p.m. 340. 
{To h* comlimufd.) 
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SHRINK AND PRESS FITS 



DI8OU88ION FROM BOTH THEORETICAL AND PRACTICAL 
STANDPOINTS. 

Henry Hess 

A question that has troubled many a mechanic and designer 
is that of the proper allowance to be made between a pin and hub 
when these are to rely on their grip only for steady company. 

To resort to the handbooks does not bring much light. 

Kent f. i. on page 973 says, on Coleman Sellers' authority, that 
30 to 35 tons were required to press a 4.015 axle into a 4 in. bore; 
but he says nothing as to the force that would be required to 
separate these parts, which is, after all, the thing that a designer 
would most like to know. 

Another quotation of Kent's on page 973 from the "American 
Machinist," gives a rule for the pressure required to force the 
parts together as: 

P = 6 D tor perfectly true and smooth holes. 

P = (6 to 9} D for untrue or rough holes where D = diam, in 
inches. 

F ^ total pressure in tons required for assembling. 

But here no clue is furnished as to the diflfcrcnce of diameter to 
be allowed and again no mention is made of the cohering force 
of the assembled parts. 

On looking up other authorities I picked up first Weissbach- 
Reulcaux "Ingenieur" in German and on pp. 658 found 
Q = 2 Kris, f (1) 



(a) 



+ I 



and a table to aid solution, which, however, is not quoted, as it is 
for the present immaterial. 

Q — force required to force in the hub at the last moment 

I = length of hub. 

r =3 radius of pin when compressed. 

t = wall thickness of hub. 

S I =■ compression stress on the pin. 

Si ^ tensile stress in the hub. 

f := co-efficient of friction; assumed to be 0.2 for the usual 
metals in a dry state. 



_i 




riG. I. • ria 2. 

Now this begins to look as though there might be something 
in it — at any rate it takes into consideration the length of the hub, 
which certainly must affect the holding power. It is plain that if 
we have a narrow hub gripping a pin with a certain force, a sec- 
ond similar hub will grip with the same force and it will take 
twice as much pull to remove both hubs at once as it would to 
remove only one. The nature of the resistance to forcing on or 
off is undoubtedly frictional, somewhat complicated by a shearing 
or smoothing down of mechanical irregularities of the surfaces; 
this also is here taken into account by the introduction of the 
value 'T'. A little consideration will make it evident that the 
relation of pin to hub thickness will affect the results, since a 
relatively heavy hub can be made to grip tighter than a light 
one; the compressive grip must cause tension in the hub, of which 
a heavy one could stand more. But there is no clue as to the 
difTerence of initial pin and bore diameters that should be al- 
lowed. 



Reference to my "steady company," Reuleaux's Constructeur. 
edition 1895, pagc 59 and after, gives what is needed for a com- 
plete solution. 

Reuleaux approaches the problem somewhat differently in that 
he determines what original differences of size may exist be- 
tween the pin and bore diameters without producing undue 
stresses in pin or hub. By the use of his expressions and those 
of Weissbach-Reuleaux an answer may be found to all the*ques- 
tions that either the mechanic or designer may wish to ask. 

r X =r original radius of the pin. 

r I T= original radius of the bore. 

r = radius of pin and bore when assembled. 

t — hub wall thickness. 

1 = length of hub. 

S J = compressive stress at the pin surface, where it is greatest. 

Si= tensile stress at the bore surface, where it is greatest. 

E I = elastic modulus of the pin material. 

E«= elastic modulus of the hub material. 

Q = force required to force on the hub endwise when just 
getting home. 

f = co-cfficicnt of friction, etc. 

P = proportion of pin and bore reduced to difference of radius 
of unit length. 

P = lL-^- 



s, = 



PE, 



E. 



I ■¥ 



P = — -t- 

E, E, 



S, 



S. 



— (Reuleaux) 3- 

PE, 

— Reuleaux 39). 

E»v 



1 (Reuleaux 38) . 

E, E, 



-(Reuleaux 37) 



-t- I 



^ 



0.6 



0.7 



aS 



^■5 



•If— s 0.5 

then V = 0.385 0.43S 0.4S6 0.528 0.600 0.724 o.Soo 0.882 

Reuleaux uses the conditions when assembled; but for prac- 
tical considerations, the original wall thickness and reamed 
(therefore standard and invariable) hole radius r« is more con- 
venient and has the same practical effect. 

These formulae may be accepted as correct for all stresses with- 
in the elastic limit, as they are based on the theory of stresses 
produced in circular elements under circumferential pressure, as 
worked out by Lame and others and universally accepted for 
gims, hydraulic cylinders, etc. 

Provided now that the co-efficient resistance 'T' is known, 
everything is ready for a solution. It is true that Weissbach- 
Reuleaux assigns to this the value 0.2 for the usual metals, but 
it is questionable whether this may be accepted as true in all 
cases. 

In forcing a hub endwise on to a shaft undoubtedly the acci- 
dental irregularities that, in practice, arc not entirely avoidable 
at a commercial cost of production, will be more or lesj 
smoothed down. It follows that the resistance to pulling off will 
be less than to forcing in. For a hub shrunk on this considera- 
tion falls out, and probably the same co-efTictent will apply to 
pulling off as would apply to forcing on cold. Again the co- 
efficient or torsional grip will vary. It is quite probable that 
a hub forced in endwise will have a tighter hold against twisting, 
than one shrunk into place, because the forcing in may produce 
longitudinal grooves and elevations that will oppose twisting, 
while the irregularities raised by the turning tools are in the 
same direction as the twisting, and so do not oppose it. 

Actual tests only can afford the data for determining the value 
of the co-efficient under various condition."!. In the "American 
Machinist" of Feb. 16. '99, in an article on "Shrink and Force 
Fits," Prof. John J, Wilmore gives an account of some tests that 
will serve as a partial clue, and that when analyzed show the 
variations of the co-efficient under different conditions of assem- 
bling and separating. 
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In the following tables, columns i, 2 and 3 are those given by 
ProL Wilmore, while the others are calculated by the formula 
ooted. 

Tbe key to the headings appears in the preceding page. 
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In alt the specimens the hole is reamed to i-inch and the length 
of hub is 1.25. The probable error of reaming is said not to ex- 
ceed aoooiS; the probable error of sizing the pins is not Icnown. 
The hubs were in the shape of flat cast iron discs 6" dia , and 1- 
iadi thick with a }4 " projection on one side of 2 * dia. This 
ifeetion h rather unfortunate as it introduces an element of un- 
inty into the mathematical analysis. The projection has a 
thickness of only $4". while this disc has a wall thickness 
oCaVi "; different stresses must be produced in these two portions 
61 the disc and also in those portions of the pin they embrace- 
There must also be a zone of more or less extent over which 
these stresses tend to equalize. The pins were made of a good 
quality of machine steel. For the method of conducting the 
teits the article may be consulted. 

Orlp of Force Jotnts Separst^d Bndwlae. 

TIm sllowance per inch or radius varies from i to 2.5 thous- 
aadths of an inch. 

The co-qfficient of resistance as determined from the eqtu- 
tiens with the observed test results inserted varies between 0.028 
SBdaoQj6; it increa&es with the increase of the forcing allowance 
If llic co*«liicicnt were one of friction only there should be no 
Huh iaertase; it may therefore be accepted as due to the greater 
aaount of reduction of inequalities or harder burnishing down 
of the snrbce. 

A further increase of the forcing allowance is accompanied by 
AdrcteAse of the grip co-efficient. This may be assigned to the 
iercascd compression stresses produced as shown under Si, which 
art eddently too high; for No, 14 at any rate with 81 = 22,480 
It is very evidently too much. 

Shrlok Joints Separatea Bndwlae. 

The allowaace f>er inch of radius varies from i to 2.5 thous- 
andths of an inch. 

Kos. a. 5 and 12 show a fair correspondence of the co-efTicient 
of t«*itiaac«. The marked (ailing off of No. ti may be due to 
MOW unnoticed defect of the surfaces or material. The marked 
«icct of the increase of allowance in the co-efficient is noticeable 
Wfl we get again in Nos. 15 and 16 loo high compression 
ttresscs Si due to a large forcing allowance. 

Foroa Joints Separated by Twisting. 

AOciwances s« before. 

G»>-clBciciit of resisunce increases with forcing altowsnce, up 



to that point where too great an allowance causes the compres- 
sion stresses in the pin to go too high. 

ahrink Joints Separated by Tvrlatlny. 
Allowances as before See notes immediately preceding. 

OomparlBon of Foroa Jotnta Saparatad Bndwisa and tty 

Twlatlnff. 
In both, the co-efficient of resistance increases with an in* 
creased difference between pin and bore, up to a certain point 
where the compression stresses become disadvantageously high. 
The resistance to separating by twisting is materially greater 
than to forcing off endwise. 

Oomparlaon of Stiriok Joints Separated Bndwlaa and bF 
Twlatlnff. 

Tests do not show any material difference in value of co- 
ef!icients of resistance at similar allowances of size differences, 
and are somewhat contradictory. 

Oomparlson of Sbrlok wltb Force Joints. 

Under similar conditions of separation the shrink joints pos- 
sess a materially higher co-eflicienl of resistance. 

The general tendency of the deductions regarding the relative 
qualitative values of the various methods of assembling as to the 
resulting resistances to separation appears reasonable and in ac- 
cordance with abstract analysis. Before values may be assigned 
to the co-efiicient of resistance further experiments on the most 
advantageous allowance for different diameters should be made. 
In conducting such experiments hubs of a uniform thickness 
with no disturbing excrescences should be tised; the material en- 
tering into each pin and hub ishould be tested; if it were also 
tested after the experiment that would be of value, though not ab- 
solutely necessary. The tests should determine the elastic limits, 
the strength in comparison of the pin material and in tension of 
the hub material. A record should also be kept of the force re- 
quired to assemble the joint, and this be noted at different points 
as an aid in determining the effect of length of hub; this will 
then also show the difference between the co-efficient of resist- 
ance in forcing on and off. With shrink joints care should be 
exercised to apply just enough heat for assembling. 

One peculiarity shown by the tests cited is the low value of the 
co-efficient of resistance, which in only a few cases approaches the 
values commonly assigned to frictional resistances between dry 
metallic surfaces. 

Such a series of tests would be decidedly appreciated by the 
engineering world, and be of more value to technical students 
than the ever-recurring pulling apart of pieces of iron in repe- 
tition of tests that have been made thousands of times. 

• • • 

In the report of the Bureau of Steam Engineering for 1899 i*. 
reference to the improvements that have been made in large 
steel lorgings for the machinery during the past few years. 
The specifications for the Maine and Texas, which were drawn 
up in 1888 and 1889. respectively, required a tensile strength in 
this steel varying from 56.000 to 70.000 pounds per square inch, 
with an elongation of from 16 to 20 per cent, in two inches, both 
depending on where the test piece was taken; while the specifi- 
cations for new vessels in 1808, just (en years later, require for 
high grade shaft forgings, nickel steel, oil tempered and an- 
nealed, a tensile strength of at least 95,000 pounds per square 
inch, an elastic limit of 65.000 pounds per square inch, with an 
elongation of 2t per cent in two inches. All the shafting for 
several of the torpedo boats was made of this material, while in 
the battleships, monitors, and torpedo-boat destroyers, the crank, 
shafts alone were made of nickel steel, simply annealed, with a 
tensile strength of 80.000 pounds per sqttare inch, and an elastic 
limit of 45.000 pounds per square inch, with an elongation of 26 
per cent, in two inches, the remainder of the shafting for these 
vessels being of the higher grade quality previously mentioned. 
The possibility of thus reducing machinery weight, without a 
sacrifice of endurance and strength is dearly obvtoos. 

■ • • 

The quantity of steam that will escape from s boiler into the 
atmosphere through a small aperture is quite rrniarkable. An 
orifice of one square inch area will allcnv 98H pounds of steam 
per minute to escape from an initial pressure of too pounds gauge 
into the atmosphere. An aperture of only t- too of a square inch 
in area wilt allow an escape of nearly 60 pounds per hour under 
(be pressures, suted, so it is evident that small leaks are ex- 
pensive luxuries. 
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CIRCULATION STATEMENT. 

The regular edition of Machinery for January is 2o.cxj«> 
copies, American Machinery is the title of the foreign edition, 
printed on thin paper and comprising all the reading and adver- 
tising matter in the domestic edition. No subscriber is entered 
,on our mailing list until his subscription is paid for, and all sub- 
scriptions are stopped at expiration. No papers arc sent frce 
cxcept to advertisers, exchanges and circulation agents. 

The circulation of the three leading papers in the machinery 
trade, so far as it is possible to obtain the figures, is as follows: 

The Iron Agb, about 7.000 

The American Machinist, about 12,000 

Machinery 20,000 



Owing to a strike among the engravers we were unable to 
send the data sheet with the December number, as usual, and it 
is mailed with this number instead. Those who have the Sep- 
tember, 1899, data sheet will kindly note that in the second for- 
mula under "Centrifugal Force" the "w" is in pounds per cubic 
foot and that the third formula under this heading gives the 
number of revolutions per minute. 

• • • 

It seems to be the prevailing impression among European en- 
gineers that the present good times for American machinery 
builders will be even better after the opening of the Paris Expo- 
sition. The conditions throughout Europe at the present time 
are about the same as in Great Britain and in this country 
where there is an active demand for all the machinery that can 
be manufactured. The tendency of continental firms, however, 
is toward conservatism, and many of them feel disposed to wait 
before increasing their equipment until their engineers have had 
an opportunity to examine in person the products of American 
builders. This they will do during the exhibition. After this 
exnmination has been made and reports submitted, the various 
firms will be in a position to place orders intelligently and there 
cannot be much doubt that the machine tool builders of this 
country will obtain their share of the business. 



Prof. F. R. Hutton, 12 West Thirty-first street. New York, is 
receiving subscriptions for the proposed memorial to Roben 
Fulton, the illustrious engineer who was so actively engaged m 
promoting steam navigation in the early years of this century. 
Fulton's remains were placed in the graveyard of Trinity 
Church, New York, where they have remained neglected and 
forgotten for over three'-quarters of a century. At the Wash- 
ington meeting of the American Society of Mechanical Engi- 
neers, action was taken toward erecting a suitable monument to 
his memory. The undertaking is in the hands of a committee 
of this society and no contribution need be considered too small 
to be sent for the purpose of perpetuating the memory of Ful- 
ton's life and work. In fact, it would be more suitable to have 
the monument erected through the aggregate of a large number 
of small contributions rather than as the result of a few large 
ones. 

« A A 

THE RIGHTS OF ADVERTISERS. 

If a newspaper publisher insisted that an advertiser sl^ould pay 
him a specified sum for an unknown amount of space, how much 
business would he get? Yet most publishers insist that an ad- 
vertiser shall pay for an unknown amount of circulation when 
circulation is vastly more important than space, for without cir- 
culation space is valueless. 

We contend that an advertiser has the right to know just what 
he gets from a newspaper for his money; the same knowledge 
he exacts when he buys coal, or steel, or oil. Would he con- 
tract to pay his oil manufacturer a number of hundred dollars a 
year and leave it to the latter to say how much oil should be sup- 
plied for the money? Would he run any other department of his 
business as some publishers want him to run his advertising de- 
partment? 

It is to the interest of all advertisers to insist on a circulation 
statement as a part of their contract, and when it is refused they 
should refuse their business. It is to the interest of all legitimate 
trade papers to encourage advertisers to exact this Information, 
and thus shut out a mass of schemes and worthless medium;^ 
which prey upon manufacturers and absorb a large proportion of 
their advertising expenditure. 

An advertiser who buys space in Machinery has only to look 
on the editorial page every month to know what he gets for his 
money. He is entitled to this information, and every newspaper 
he spends money in should give it to him — without asking. 

• * • 
BOOK REVIEWS. 

It is common practice for publishers to send copies of their 
new books to the different periodicals that circulate among read- 
ers interested in the subjects covered by these books. In ac- 
knowledgment of this courtesy, it is expected that a review wit! 
be given in the reading columns of the periodicals and thus in- 
formation relative to the books will be widely circulated. 

It is also the common practice of many of these periodicals 
to give a favorable notice of every book that is received, partly, 
perhaps, because the publishers of the papers are themselves in- 
terested in the sale of books and every favorable review will have 
a tendency to increase the business of their book departments. 
On the other hand, it is the policy of some other publications fo 
present a critical review of each book as it appears, in which it is 
felt that the knowledge of the reviewer is sufficiently displayed, 
and all the requirements of an impartial review answered, if a few 
sentences are picked out here and there and pulled to pieces, and 
various other adverse comments made at random upon different 
sections of the work. 

It is obvious that in the first instance the readers of the periodi- 
cal are not receiving the consideration they have reason to ex- 
pect at the hands of a publisher or an editor, whom they patronize 
regularly as subscribers. Many of them wish to add to thcif 
libraries of reference from time to time and in the long run there 
will be a reaction, and those who have been misguided will no 
longer have confidence in the paper they formerly relied upon 
In the second instance, the position taken by the reviewer is un- 
justifiable from any standpoint. He does not benefit the reader. 
the publisher or the author and does the latter a positive in- 
justice. No one can produce a book without defects, and as any 
two authorities will differ, the fact that a reviewer may differ 
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from an author should make the former careful that he is not 
influenced too &trongly by his own personal preferences. 

It is fair to say that in a book review the same critical judg- 
ment should be employed that one would use in deciding upon 
the merits of a machine. A book requires as much labor and 
careful thought as a complicated machine, and it often takes 
longer to produce it. 

Suppose, for example, that a person desired an engine lathe 
and sought (or information at the hands of one who had acti»l!y 
Men and examined the particular lathe that it was intended to 
boy. He would want to know, first, about the design and work- 
maM<.hip upon the essential parts of the lathe, and, secondly, 
whether the person who examined it detected any weak points 
that would materially detract from the lathe for regular shop 
work. Instead of getting this information, if he were told that 
one of the cap-screws in the carriage had been battered by the 
workman in patting the parts together, that the paint was too 
light « shade of gray, that the feeds were reversed in the head- 
stock instead of in the carriage, while he. the one who had made 
the examination, personally preferred to have the reversal in the 
^icarriage, and much other irtevelant information, what sort of an 
Me» would be formed of the worth of the lathe? If it were 
found that the cap-screws were battered throughout, that the 
feeds lacked power and that the castings were rougn and poorly 
painted, it might be presunfed that other parts of the machine 
were slighted also. Adverse criticism, however, would not be 
made if the important parts as a whole came within the bounds 
of (ood practice for the purpose intended, even if their design 
did not meet entirely with the personal preferences of the critic. 

In like manner, the only fair way. either to an author, a pub> 
PAer or the reader of a paper, is to consider a book in its en- 
tirety in relation to the purpose for which it was designed. A 
rtadcr wishes to know, first of all, what a book contains, what 
(TOand it covers and what its scope and limitations are. Then, 
if there are any weak points, like serious omissions or sections 
tlut arc in error or for other reason would be likely to mislead, 
he should be told about these. This latter should be done, how- 
ever, by picking out essentials and nut non-essentials. 

It is but fair to add, nn the part of the reviewer, that it is 
not always possible to give a book critical study either from 
lack of time or lack of technical qualifications. No one man 
can become an expert in all branches, and it is now universally 
adstitted that a man docs well to reach the top in one. In any 
case, however, the aim should be to give as impartial an estimate 
of the book as time and qualifications will admit, and if there 
are unli forable comments the author must remember that if a 
book eootains errors that can be readily detected by a superficial 
ncandnatioo. or even a single totally wrong treatment of a fun<la- 
mental principle, the reviewer may easily obtain the impression 
ihjf ihr iiihirrf is not wcll treated. 

* • « 

.\ recent consular report from Great Britain states on the 
anthnrity of an interview with a well-informed machinist that 
the Improvmrnts in machine tools and the benefits resulting 
from their adoption in that country, have been tremendous with- 
ifl the last three or four years. No machine shop can now be 
veil eqnipped without tools from the United States — lathes, 
ihapiog machines, planing machines, screwing machines, etc. 
The*c. not to attempt to enumerate the hundred kinds of hand 
looll, Brr being used everywhere thruuRhout the British Islands. 
Yon may say that no machine shop worth mentioning in this 
eoantry is without at least such tools as turret lathes and ordi- 
nary lathes of American manufacture. The turret lathe, which 
ia made in many sixes, varying in price from $^50 K> $!,ooo, is a 
tfpicai example of the general convenience of American tools. 
With the ordinary British lathes, used for the same purposes. 
lose time in substituting one tool for another which 
readily found. The turret lathe obviates this delay 
trtment of tools being fixed in its turret, the work- 
'Van instantly get any tool by a slight turn of the turret 
Certain British manuf.iclurers are now turning out machine 
tools, etc. made exactlv. or almost exactly, after Americm de- 
tign* A 6nn in Leeds makes a specialty of constructing 
Ottchioe toots and some other tabor-saving machinery accord- 
iag to American patterns. This company probably pays a con- 
«i4trable smn in royalties to American patentees. 



BQUATIONB. 

An equation is generally defined as an expression of equality 
between two or more quantities. To many, however, it may 
seem to be a clearer explanation to show how an equation can 
be derived from a simple proportion in ' arithmetic. For ex- 
ample, we know that the areas of two circles are to each other as 
the squares of their diameters. If one circle is 4 inches in diam- 
eter and its area is 12.566 square inches, what is the area of a 5- 
inch circle? Calling for the time being the area of a 5-inch 
circle x, we have, by the principle just stated. 

12566 : X : : 4' : 5* or 

t2.s66 : X : : t6 : 25. 
Now. this expression will have iust the same meaning if we 
draw a line between the first two dou and the last pair of 
dots, making signs of division of them, and then connect the two 
upper and the two lower pairs of dots that belong to the middle 
group, by straight horisontal lines, making a sign of equality. 
The expression will then be as follows: 

12.566 -i- X = 16 -^ 25. 
This is an equation and it is read, "12.566 divided by x equals 

13.566 16 

t6 divided by 25." It may also be written = — , the frac- 

X as 

tions indicating division without the sign of divisioiL This 
equation is solved by multiplying 12.566 by 25 and dividing by 
t6, just as the proportion given at first would be solved by multi- 
plying the 12.566 by 25 and dividing by 16: that is, by multiplying 
the two extremes together and dividing by the known mean, 
giving the same result and requiring the same operations as in 
the case of the proportion. The great stumbling block with equa- 
tions is that it is not always clear how to solve them and de- 
termine the quantity desired. With proportion it is easier to do 
this, but proportion does not have the flexibility nor the adapta- 
bility of the equation and it is the main object of the science of 
algebra to show how to use the equation and how to apply it 

• « « 

OOLLBGB DEQEBBB. 

A change in the system of giving degrees in engineering ia 
now being considered bv the Armour Institute of Technology, 
of Chicago, and Prof. C. V Kerr. Chairman of the Committee 
on Degrees, is sending out a circular of inquiry to obtain the 
opinions of engineers on this subject. From this it appears that 
the institute is now giving the graduates from the four years' 
course in engineering the degree of Bachelor of Science (B. S.) 
in mechanical, electrical or civil engineering, as the course may 
indicate. A number of engineering schools do the !iame and 
give the full engineering degree after two or three years' practice, 
while other engineering schools give the degree (C. E.. M. E. or 
E. E.) on graduation. Two of the questions propounded in the 
circular are as follows: 

ft) Should the engineering degree be considered as merely an 
academic degree like the B. A., or should it be considered a pro- 
fessional degree like M. D.? 

It seems to us that it should be considered as an academic de- 
gree, since no amount of purely academic work can make a man 
an engineer. It is educational and preparatory work, fitting the 
student for the practical work of his future career. To give a 
graduate a degree of C. E.. etc., is meaningless from a profes- 
sional point of view. The M. D degree is a little different, for 
while these initials added to the name of a n<-wly fledged gradu- 
ate cannot make him an experienced or efficient dnctor. yet 
their use by unauthorircd persons is prohibited by law. There- 
fore they have some actual meaning, however limited, whereas 
there is nothing to prevent anybody, graduate or not. from 
styling himself C. E- 

(2) If we consider the engineerin •■ as professional or 

descriptive, like the M. D . and m-- -ifing the nature of 

the student's intended career, is it pr'-j.rr t.i grant the engineer- 
ing degree, M. F. . C, E. or E. E., at the end of a strong four 
years' course? 

Under the conditions stated, it might be proper to do this, 
though it would undoubtedly be better even then to decide that 
the degree should only be given after practical experience. As 
we have above stated, however, it does nut appear to us thai 
engineering degrees should be considered as "professional." It 
may be well to point out. in concluiion. that nothing is gained by 
the profession, the collefe. or the graduate, by granting degrees 
too early or too cheaply. — "Enffineering News." 



A MODEL DRAFTING ROOM. 



AN SFPIOIENT AND CONVENIENT ARBANOBMBNT 
BKBODTINO NOVEL. PBATURS8. 

X. Y. 

There are still to be found shop managers who fait to ap- 
preciate the fact that it is cheaper to make mistakes on paper 
than in construction: who do their work on the cut and try 
plan of fitting each piece to its fellows as the work progresses, 
of necessity rejecting many pieces that fail to come right. 

Fortunately the species is fast becoming extinct and the un- 
alterable law of the "survival of the fittest" will soon drive them 
out of business or into more modern lines. 

More numerous, however, are the type who, while admitting 
the necessity of drawings, look upon them as a necessary evil 
inttead of in their true light of a valuable money-saving device. 



What wonder that our manager, after a few months' experi- 
ence with such an outfit, is more than ever inclined to think 
that the drawing office, drawings and draftsmen, are a piece of 
torn-foolery, "only fit for those who arc so bound up in 
red-tape that they can't tell Bill to bore a couple of gears for 
Smith without writing it all out on a card with a red number, a 
space for weight of the castings, time of the boring, etc.; just 
as though Bill couldn't tell the book-keeper all about that," pro- 
vided either of them happened to think of it 

This type, fortunately, is rapidly giving place to the kind of 
management which organized the drafting department it is our 
purpose to describe. 

Fig. I is a floor plan of the drafting room wfiich occupies 
the entire floor. In one corner is the private ofiice of the me- 
chanical engineer, chief draftsman or whoever is the responsi- 
ble head of the department. This room has two doors, as 




1 



FLOOR FLAN OF THK DKAFTINO ROO.VI. 



In many establishments, the drafting room is a little 7x9 affair 
with a couple of rickety horses and an apology for a board, and 
therein is installed the draftsman. Some one has said that the 
primary qualifications of a draftsman are accuracy, clearness 
and rapidity, but with the above-mentioned type of manager, 
there is another qualification which far outweighs any or all 
of these, namely: a willingness to work cheap. With such, work 
cheap and cheap work are synonynious. 

Note the situation. A room hot in summer, cold in winter, 
poorly lighted and ventilated, with the most meager appliances 




• FIG. 2. ONE OF THE PEIVATK CUMPARTMUN'Ta. 

and presided over by the cheapest man that can be found who 
has assurance enough to style himself a draftsman. What can 
be expected from such a combination? Would it not be surpris- 
ing to find anything but poor design and erroneous dimensions 
emanating from such a place? 



shown, one of whicli opens directly into the drafting room, the 
other into a passage separated from the drafting room by a 
railing, and leading to the stairway. On the other side of this 
passage are the toilet rooms, while the central part of this 
side of the building is occupied by the winding stairway lead- 




FIG. 3. GENERAL VIEW OF ROOM 

ing to the floor below and to ihc blue-print room nn the roof. 
The remainder of this side of the Boor is occupied by the large 
drawing table, of which more later. 

The entire west side of the room is divided into compart- 
ments, or stalls, as the boys call them, by partitions 7' high and 
extending about 8' 6" from the wall. This gives to each man 
a separate compartment 8' 6" x 6' i" and isolates him. in a meas- 
ure, from his fellows, obviating, to a large degree, the liability 
of having his attention distracted by the movements of the 
others. In each compartment is a fable 3' 6" x 8' o". suoported 



dift 




January. 1900. 



MACHINERY. 



U5 



at the inner or left-hand end. by two legs and having a cabinet 
aoder the other for storage of reference books, sketches, un- 
^uithed drawings, etc.. while in front at the center is a drawer 
irith lock and key. fitted with tills for drawings, tools, pencils. 

eks, colors, brushes and all articles in more less constant use. 

Fifh r^mpnrimrrit has a window with a shade which draws 
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rtOv 4. LAtOK DRAWINU TAtUt WITH PIOEOM UOLKi AMD VlVrS. 

from the bottom, and an incandescent electric light on a 
ingtnff bracket attached to the partition over the center of the 
able 

Fig. a is a photograph of one of these compartments. It 
will be seen that each man has ample room to work and a 
convrnient place to keep everything in the way of data, un- 



IROQUOIS IRON WORKS 

BUFFALO N.Y. 
7 TON ROLLER 
SMALL ROLL, SHAFT AND 
BEARING BOX, SADDLE 
LUGS AND SADDLE. 

SCALES ; SIN ■= I FT. 
APPROVED 



2205 



N.L.D.a/n/39. 



Miimfj. n, y. 



no. S. STAMUAAIf TtrLK. 



kited drawings, and all the things incident to his work, with- 

allowiflg them to lie around in sight and in the way. This 

(Cft it possible (0 ktcp the room clean with a minimum of 

if Kcd greatly facilitates the work, while bemg, at the same 

tune. cotMiucive to neatness and accuracy. 

In each compartment is an electric buzzer, seen to left of the 
•indour in Fig. 3, which is connected by a push button with 
the deak o( the mechanical engineer and also with that of the 
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Fig. 3 is a view taken from the door of the private office 
and, in connection with Fig. i. gives a good idea of the geoertl 
appearance of the room. The large drawing table which oc< 
cupiea the space on the east side of the room beyond the stair- 
way is more properly a case for the filing of drawings and 
tracings. Fig. 4 shows its construction. The front is divided 
into compartments, lettered from A to I, inclusive, and each 
compartment into 18 pigeon-holes lor the reception of drairinfi 
which are rolled and placed therein. 

The Standard Title, Fig. 5. is placed in the lower right-hand 
corner of the drawing, and the same corner ts folded over for 
about half an inch, and an eyelet inserted for the attachment of 
the filing tag. Fig. 6. The 
small square in the lower 
left-hand comer of the stan- 
dard title is divided into 
three parts. The middle 
one is for the drawing num- 
ber, the lower one is black, 

li o w i n g white on blue 
print, for the insertion of a 
blue print number, while the 
upper one is divided into 
small squares for the inser* 
tion of re-issue letters, In 
the original drawing these 
rc-issue squares are blank. 
Should alterations be made, 
the letter B is inserted in 
the left-hand square, while 
a note, with date, is added 
calling attention to the 
alteration. Subsequent al- 
terations are denoted by in- 
sertion of C. D, E. etc., with 
appropriate notes always 
dated. 

The filing tag, Fig. 6, is ruled on both tides with horizontal 
lines for the title of the drawing, as shown, whUe the small 
square at the bottom is divided into three parts for compart- 
ment letter, pigeon-hole number and drawing number respect- 
ively. 
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no. 7- nUMS CAUkr (gliOPM. ABOUT 3x5 1NC1UM,J 
On top of filing case. Pig. 4, sny be seen a globe card me 
with four drawers, which is used as a card catalogue of the 
drawings. Two drawers are UMid for consecutive numbers, while 
the other two are divided by index cards into groups cone- 
iponding to the various machines manufactured. This gives 
two cards for each drawing on file, tnaking it easy to find a 
drawing if either its number or title be known. 
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■aCMscf on the floor below, while a speaking tube alongside the 
4nm\t w^ter affords means of communication with either. In 
rftlm^ a man. his button \y pushed in conformity with the 
code corresponding to his initial, with an additional 
which call* him to the »|>eaking lube or to the desk of 
the awchanical engineer or manager. 



The cards, Fig. 7. are filled out with the compartment letter, 
pigeon-hole number and drawing number in tile left-hand mar- 
gin. The top line of the body of the card contains the name 
of tlie machine to which the drawing belongi, while below are 
{ull details as to what part or parts are shown on that sheet. 
In the right-hand margin are the initials of the draftsman an/ 
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date. On top of the drawing case, behind Che card catalogue, 
can be seen the top of a case for detail paper, tracing cloth, etc. 
This is shown in detail by an outline drawing, Fig. 8, and forms 
a very convenient receptacle for these articles, keeping them 
clean and in good condition. When either paper or cloth are 
wanted, all that is necessary is to catch hold of the edge and 
draw out the requisite distance, as indicated by the attached scale, 
and cut off by inserting the point ol a knife in the slot in the 
tube. 

We are aware that there is, perhaps, nothing in use here 
that is new or original, but the point which we wish to em- 
phasize is the effort on the part of the management to keep 
posted on what others are doing and to adapt whatever is good 
in their methods to our use. They realize fully that the drafting 
department may be cither a source of great expense with very 
inadequate returns or the most profitable department .in the 
works, all depending on the ability of the men employed and 
the facilities afforded them for their work. 

A single bright idea evolved in the drafting room and put 
into practical operation may in a single year effect a saving 
more than equal to the entire cost of maintenance of the de- 
partment. But no man will or can do his best work where 
the surroundings are not conducive to bodily comfort. No 
bright ideas in machine design or constructive details need be 
expected from men suffering from excessive heat or cold, nor 
from men whose attention is constantly being distracted by the 
movements of others. Hence, the careful attention to proper 
heating and ventilation, the scrupulous cleanliness and the iso- 
lated arrangement adopted. 

Such surroundings naturally attract and hold the best men. 
and it is an axiom that in all departments of mechanical work 
the best man is the cheapest in point of output. It will be 
found in every case that the money expended in such facilities 
is well invested. 

As before said, we lay no claim to originality in the above 
and doubt not there are many drafting departments far in ad- 
vance of this, and if this sketch has the effect of calling forth 
criticism or a description of more satisfactory arrangements or 
methods we will consider our time well spent. 

• •' • 

RECENT DEVELOPMENTS IN THE HALIFAX 
(ENG.) DISTRICT. 
JAMis Vosi:. 
The tool-building trade of Halifax and district, Yorkshire, has 
within the last few years entered upon a new phase of activity, 
and bids fair to furnish a very appreciable share of Great Britain's 
present and future output of high class machine tools. Though 
any amount of the low-priced tools, for the production of which 
Yorkshire has for many years been widely known, may, on de- 
mand, still be obtained in Halifax, quite a number of Yorkshire 
tool builders have definitely determined to lay themselves out 
for the production, on modern lines, ol substantial and well fin- 
ished tools. In fact, one of the representatives of a well-known 
firm handling the higher grade of English and American tools 
recently informed me that, in his opinion, a larger percentage of 
really high class machine tools is being laid down in the York- 
shire tool-making centers than in the Manchester district. One 
result of the present prosperity in the engineering trade, as a 
Halifax manufacturer remarks, is that people have ceased quib- 
ling about a few dollars in the price of a machine, and now, from 
(|iiartcrs where a year or two ago a matter of five or six dollars 
would have turned the scale in favor of the lower-priced article, 
it is quite common to receive inquiries for tools with machine 
cut gearing, and to have the increased price paid without demur. 
Messrs. J. Butler & Co. have from January. 1899. supplied cut 
gears on their tools at the same prices as formerly charged for 
cast gear. A special gear-cutting department equipped with the 
latest machinery helps to make this departure possible. In addi- 
tion to gear-cutting machinery several heavy American milling 
machines are in use. also planers, shapcrs, and drills. In this 
connection it is noted by the firm in common with others I have 
spoken with, and which my own experience confirms, that how- 
ever admirable American cast-iron may be for purposes of rapid 
machining, it does not show to great advantage as regards dur- 
ability in comparison with English cast-iron when used for 
working surfaces. For instance, the sliding surfaces of an 



American planer satisfactory in other respects, were found 
wear so rapidly, that a month or two after starting up, it was 
necessary to take out the rack, and plane the back of it. as the 
platen was riding on the pinion more than on the bed. This 
operation has since been repeated. In a case under my own 
obser\'ation, the teeth df the rack pinion of an American shaper 
were worn more in five or six months than those of an English 
machine of the same stroke and doing the same work, in as 
many years. It is a fact not yet grasped by many American 
makers, that the English metal imposes a much more severe 
test on the durability of machine tools than docs the American 
On the other hand, it would probably pay English manufactur- 
ers to look more closely into the matter of obtaining metal 
adapted for rapid tooling in cases where wearing properties are 
not particularly in question. Messrs, Butler are the makers of a 
varied line of tools, and though fully aware of the advantages of 
specialization, they, like many other British firms, will "make 
haste slowly" in that direction, as there are many solid indirect 
advantages in being prepared to give a customer just what he re- 
quires. Messrs, C. Redman & Sons, a concern managed by 
several brothers of a progressive bent, could give points to many 
much more pretentious shops. Practically all their gearing is 
machine cut, and no expense has been spared in obtaining good 
tools for their own use. The gear cutting department has come 
in for careful study. Brown & Sharpc machines being the mojt 
used. The effort to obtain maximum production in regular runs 
of work, such as lathe change wheels, has introduced several in- 
teresting problems in machine-tool designing which I have no 
doubt Messrs. Redman will solve satisfactorily. One American 
lathe obtained by the firm beat the record for bad design and 
construction. It was hopeless to attempt to improve it. and in 
the course of a few vseeks was disposed of for a nominal sum. 
It is a pity this class of tool ever leaves its original obscurity. 

This works is all on one floor, with the exception of the pat- 
tern shop and drawing office which work in conjunction under 
the same management. This arrangement works very satisfac- 
torily. The pattern department being some distance from the 
main shop, its shafting is electrically driven. A specialty of this 
firm is planing machines, arranged, as a rule, to run at 20 ft. cut- 
ting, and 80 ft. return speeds, .\nother of their lines is a lathe 
containing a number of American features, including the in- 
verted vee bed apron, etc., but retaining several characteristics 
of English practice. I have not seen this lathe at work, but can 
testify to the easy and satisfactory working of the planers. A 
feature of the last two or three years is the number of works 
started on a small scale, but fitted up in the best style for the 
manufacture of milling cutters, reamers, etc, Messrs. R. E. 
Hattersley & Co. represent this tendency in Halifax and are 
turning out some good specialties in the way of e.xpandint: 
reamers, and special small tools to customers' requirements. It 
is worth noting that the goods of this class of manufacture are 
being sold in competition with and in several cases by the sam»' 
agents as leading American lines. 

At the works of the Campbell Gas Engine Co., Halifax, is a 
very good collection of modern tools, including examples of 
English, Scotch. American and Swedish machines. In conse- 
quence of increasing business, a considerable extension of the 
productive facilities has become imperative and is being rapidly 
carried out on well-considered lines. 

The substantial character of every description of building in 
Halifax is a noticeable feature of the town and district. Most 
of the buildings are of stone, to the comparative exclusion of 
brick, and this substantiality may be taken as typical of York- 
shire, its inhabitants and industries generally. In the future 
keener competition in supplying the world's materia! needs, thi» 
quality will probably stand its possessors in good stead, being 
conducive to the acquirement of a desirable equipment for most 
contests, that is, staying power. 

m * * 

Tests on aluminum wire, recently made at the Massachusetts 
Institute of Technologj', showed an ultimate strength of 26.000 
to 27,000 pounds per square inch and an elastic limit of 12,000 to 
18.000 pounds. It is probable that aluminum, not in the form of 
wire, would be considerably weaker, owing to the fact that wire, 
which is made Very dense in the process of manufacture, is always 
stronger than larger bars of the same material. 
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TOBNINO LONO WORK AND OFTSBT TURNING. 

W H. Van Dbrvoort. 
article No. 3 the method for turning a plain spindle held 
ken centefs was taken up somewhat in detail. When the 

e ift very long and its diameter relatively small, it be- 
lt necessary to support it at some intermediate point or to 
Ide some form of support immediately back of the cutting 
as otherwise it would, owing to its own weight and the 
lire against the cut. spring excessively causing it to chatter 
wve an untrue surface. In such a case, the cut would have 
I very light to prevent the work from bending or climbing 
b the point of the tool, which is a very exasperating acci- 

that frequently happens even when the greatest care is 
|ised, and it usually results in spoiling the work. 
t crnier or steady rest in its general form is shown in Fig. 
Its construction is plainly seen from the figure. The foot 
bped to the shears of the lathe at any convenient point and 
bree sliding jaws are so secured that they can be adjusted 

a portion of the work's length that has previously been 
4 true and smooth. If the bar is to be turned over its entire 
b. Uiis spot is usually taken just off the middle point and 
|t closer to the live center than the dead one. This enables 
||>erator to turn from the dead center toward and some- 
paM the middle. The work can then be reversed, the jaws 
led to the turned portion and the balance of the spindle 
M T iiing the spot is usually slow, as light cuts must 
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in order to get a rouna section that is concentric 
axis of rotation. It is also difficult to properly set the 
^f the center rest upon the spot without throwing the 
tenter out of the line between the centers of the lathe. It 
nlly best to adjust the two bottom jaws first and thus 

I ihc work of the deflection due to its own weight The 
if set too tight upon the work, will heat and score tt. 
|OCi!d always be used and the ends of the jaws kept in good 
^on. If the work is to be njachined only at points on 
^th, then the center rest should be set as near as possible 
^ point where the work is being done, and thus give the 
bt amount of rigidity. 

i|uently it becomes necessary to steady a bar for turning 
|| Dot and cannot be made round at the point where the 
1^ rtft is to be applied. In such cases the device shown 
L 52 and commonly known as a cat head may be used. It is 
f a collar turned round on its outer surface and provided 
jBitable set screws for centering it up on the work. This 
k round bearing which, as before, is made to run within the 
^ the center rest. The cat head must be so adjusted that 
to perfectly true on the outside or otherwise the work 

II run true when the head is removed after turning. The 
,of crowding the work with one of the jaws nut of its 

Oi of rotation is to turn the work tapering. Thus, if the 



work is crowded by the center rest toward the tool, it will be 
turned smaller in the center than at the ends and in like manner 
larger at the center if crowded away from the tool. Vertical 
motion docs not affect the diameter to so great an extent, since, 
if the tool is set at the height of the center, the work can be 
raised or depressed quite a distance without making much 
change in the diameter. If. however, the tool sets above or be- 
low the center, a material taper will be given to the work. 
For example, if the tool sets above the center and the work 
is depressed at the center rest, it will be turned larger in di- 
ameter at the rest than at the dead center. Very often it u 
desirable to support the work right at the tool for the entire 
length of the cut. This is accomplished by using the follow 
rest, an example of which is shown m Fig. 53. It is quite similar 
in its most general form to the center rest, having two jaws, one 
behind and the other on top of the work. It is secured direct 
to the carriage and consequently moves with the tool. If the 
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work is in the rough, the rest follous after the toot, but if it has 
been prcvioiuiy trued, the rest may be set ahead of the tool. 
It is. however, usually preferable to have the rest follow rather 
than lead the cutting tool. For work of small diameter a single 
jaw with a V-end serves well. 

The producing of satisfactory results in the use of the follow 
rest requires good judgment on the part of the operator. It 
should be set as soon as possible after the cut has left the dead 
center and while the work is rigid and true. Any irregularities 
in the work surface on which the follow rest passes serve to 
reproduce these same irregularities throughout the length of 
the work, and it is, therefore, very important to start exactly 
right. In the cutting of threads on long light rods the follow 
rest is indispensable. It is also of value in steadying work that 
IS being operated upon by a cutting-off tool. It is superior to 
the center rest for this purpose, inasmuch as it can be set so 
much closer to the point where the cut is being taken. 

An example of center rest work is shown in Fig. 54. Here, as 
is frequently the case, it is required to operate on the end of the 
work which precludes the possibility of running that end on the 
center. The center re»t carries the outer end. the tail stock 
is moved back out of the way and the carriage is given ample 
room to get the tool at the work surface. The work must be 
firmly secured to the head spindle. When a center bearing can 
be had in that end of the work, it is best to carry it on the live 
center. Thi* requires some method for damping it to the 
face plate to prevent it from drawing off the center. When 
the work has a convenient shoulder near the outer end. the 
inner faces of the jaws of the center re«t may be made to bear 
against the shoulder and Ihu* prevent the work from drawing 
away from the live center. A collar can be clamped on the work 
to accomplish this result, but this method is not satisfactory 
except, perhaps, in the case of very light work, as the center 
rest is not rigid .against a side pressure and the cramp of the 
dog or driver is quite certain to crowd the work off the center. 
A clamp, as shown in Fig. 55. slipped o\-er the work behind the 
dog and drawn, by means of the bolts, fimily against the face 
plate will be found quite satisfactory. It it nrce*»ary that the 
cJamp be drawn up squarely, as otherwise the imth of the 
work, especially if light, will be effected. 

In cases where there ii no center bearing in the live center 
end of the work, and one cannot conveniently be arranged f 
that end can be earned m a chuck. If the chuck ii an .- 



pendent one, the work must be very carefully centered in it. 
If a universal chuck is used and txact cemering of the work 
is required, it is equally necessary to test the truth of the work, 
as universal chucks, after being somewhat worn, lose their ac- 
curacy for exact centering. The work should be caught close 
to the ends of the jaws, except in cases where the jaws and 
surface of the work gripped are known to be absolutely true: 
otherwise the outer end of the work will be thrown out of the 
center of rotation and. if brought back by the center rest, a 
spring in the length of the work must result. It is, in any 
case, difficult to srt the center rest so that it will hold the axis 
of the work exactly coinoidcnt with the line of the centers. If 
not so held, the work will run true but all cuts will be tapering. 
If it is much out in this adjustment, it will cause the live center 
end of the piece being machined to work on the centers or in 
the chuck jaws, the usual result being the loss of the grip. The 
stifTer the work, the more noticeable this actinn. 
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The turning of external tapers can be accomplished in several 
different ways. As above indicated, in center rest work if the 
rest holds the end of the work so that its center is back or 
ahead of the line of centers, tapered work results. In like man- 
ner where the work is carried on both centers, if the dead cen- 
ter is moved across the bed, the center line of the work will be 
at an angle with the direction of motion of the carriage and 
tool, and tapered work results. As all engine lathes are pro- 
vided with a set-over adjustment in the tail stock, this method 
of turning tapers is always available. As the amount of side 
adjustment is limited to a small range, only slight tapers can 
be produced in this manner, and especially so in cases where the 
work is long. Thus, if the tail center can be set over one inch 
and the work is four feet long, then, as shown in Fig. 56. it 
will be turned two inches smaller at the dead center end than 
at the live center end. which would give a taper of one-half inch 
per foot. If the work was one foot long, as shown by the 
dotted lines, it would have a taper of two inches per foot. The 
above indicates the method for determining the amount to set 
the tail center over to produce any taper per foot within the 
limits of the adjustment. Thus, if the work is eighteen inches 
long and a taper of five-eights of an inch per foot 15 required. 
at one foot the ofT-sct would be one-half the required taper or 
five-sixteenths of an inch, and at one and one-half feet it would be 
'3^ x 5-16, or 15-32 of an inch. This is, of course, only an 
approximate method for determining the proper amount of set- 
over as the exact amount must, in nearly every case, be found 
by trial. It will, however, serve better than a guess for the 
first trial. The principal objection to this method of taper 
turning is that the centers of the lathe no longer point toward 
each other, and the center bearings in the work do not. there- 
fore, bear properly upon them. This frequently causes excessive 
wear on the bearings and sometimes throws the work out of 
true. The ends of the work must be .faced off perfectly square 
or otherwise the work will be sure to run somewhat out when 
held on oflT-set centers. Since in this class of turning, the work 
does not .«iiaMd at right angles to the face nlate. it is necessary to 
allow for some in-and-out motion for the arm of the dog or 
driver through the face plate. When the lathe 'is provided with 
a taper attachment, as shown in Fig. 8, article 1, external tapers 
may he turned without ofT-sctting the dead center. This leaves 
the true bearings on the centers and does not necessitate the 
difficulty of having to adjust the dead center for parallel turn- 
ing each time a taper job has been done. Taper attachments 
are givt-n a much wider range than can be obtained by ofTseiting 
the center and are equally as useful in boring tapered holes or 
in turning external tapers. 



In all taper attachments the mechanism is such as to operate' 
the tool rest direct from a guide set at any required angle with- 
in its limits, with the shears of the lathe and independent of the 
cross-feed screw, yet at the same time retaining the in-and-out 
adjustment of the cross-feed screw. As several parts and con- 
sequent joints are required in such combinations, a considerable 
amount of back lash usually exists. The eflsct of this back 
lash is to let the tool start on a parallel cut until the back lash 
is taken up when It starts of? on the required taper. This, al- 
though annoying, can usually be overcome by carrying the tool 
enough beyond the end of the work to allow the slack to take 
up by the time the tool is brought up to the cut. It will be 
understood that it is not necessary to let the feed bring the tool 
up to the cut, as it can be advanced quickly by hand, the only 
point being to carry it far enough to take up the slack by the 
time the tool reaches the work. On work of small diameter 
where the tool strikes the side of the center if moved beyond 
the end of the work, the back lash can generally be taken up 
by pulling out or pushing sharply in on the tool post, depend- 
ing on the direction of taper the attachment is set to turn. 
Thus, if it is set to turn an increasing taper from the dead 
center toward the live, the angle of the guide will be such that 
its end nearest the head slock will be the closest to the shears 
and the inside face of the block will be forcing the tool back 
from the center of rotation. It would then be necessary in 
taking up the back lash at the beginning of the cut to push 
the tool toward the center. The maximum range usually given 
the taper attachment is four inches per foot 

It is seldom necessary to turn or bore steeper tapers than 
can be bored with the taper attachment. When, however, such are 
required, a lathe with a compound rest can be used. Examples 
of the compound rest arc shown in Figs. 3. 8 and 10, Article 1. 
Its construction is such as to allow the upper slide which car- 
ries the tool to be set and secured at any angular position with 
the cross slide, thus enabling the turning or boring of any taper. 
Although the range is small, sleep tapers are usually short and it 
is consequently seldom that the tool must be reset in turning any 
ordinary taper. What is commonly known as offset turning 
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between centers is illustrated by the example shown in Fig. 57. 
In this case it is required to turn the pin of the crank shaft. 
The shaft proper having been turned or preferably roughed 
down nearly to size, the off-sets are placed on its ends as shown. 
The centers, H H, in the off-*ets are at a distance from the 
center of the shaft equal to one-half of the required throw of 
the crank. By means of a surface gauge and of a plane tabic 
upon which the crank rests, the centers of the shaft, the off-set 
centers and llie center of llit- crank pin are brought into the 
same plane. By now placing the shaft on the olT-sct centers, the 
center of the crank pin falls in the center of rotation, and by 
means of a long tool thai will reach the pin through the throat 
of the crank, it is readily turned. A sufficient counter weight 
should be placed on the face plate opposite the shaft to balance 
it and thus make the lathe rotation smooth. As it is not possible 
to use a center rest on work of this kind, and as danger of 
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^•pringiHR the shaft is great, considerable care must be exer- 
cised in turning the pin. In turning the shaft, a center rest can 
I be used. It is usual to place a block firmly in the throat oppo- 
JAite the ends of the "ihaft to prevent springing the arms to- 
[^(dher. The finishing cut should be a light one taken with the 
ilock removed and the centers very lightly adjusted, thus in- 
Ftaring a true running shaft when complete. Eccentric turning 
[feomei under exactly the same head. The center of the eccen- 
ic. however, usually comes inside the bore and the ofl-set 
centers can therefore be placed in the mandrel itself. 

* « • 

An employe of the Pennsylvania Railroad is reported to have 
jinrentcd a mechanical stoker for locomotives which is destined 
"displace several hundred thousand firemen and allow loco- 
|l«iotivc4 to be run by one man instead of two." It is stated that 
"by merely turning a little wheel an engineer can feed coal into 
f^c firebox at the rate ol 21 cubic feet per second." With the 
jsradually increasing size of locomotives, it is probable that either 
|in(«hanical stokers or two firemen instead of one will be the 
I rule, but railroad companies wilt have to furnish free accident 
[policies to their patrons if they expect them to ride behind loco- 
ttboiivet having a crew of only one, at this inventor would lead 
\n* to expect. 



and winks, which Jones happened 10 see. "You. Dick, what 
arc you winking about?" 
"Wasn't winking, sir; my face slipped." 

"Well, sec that it doesn't happen again. It's a good deal at the 
poet says: 

One boy is a boy, 
Two boys half a boy. 
Three boys no boy at alt.* " 
What did Jones say about the belt? Well, what could he 
say? He was spared (he necetsitjr of faying anything, for just 
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CHAPTBB 6. -A COMBDT OF BRROK8. 
Jones always had a lot of boys around his shop, not that he 
was food of boy help, but he found it difficult in the country 
get men to do boy'i work, "The great army of the unem- 
ired" has its camp in every large city, but not even a picket 
line Blretches out to Jonesboro. Now these lads were about 
as playful as a cage full of monkeys and Jones was often bothered 
to keep them in check. One morning, among the misfortunes 
, which never come singly, was a broken belt, and Jones roared 
bellowed for those boys, like an old-time sea captain. "Here, 
}■ Dick, and you Charley, lay aloft there and lace that belt. 
be spry about it, too." Jones' idea of economy was to 
a side of leather and cut off a strip for a lacing whenever 
was needed, and those kids carved that hide into all sorts 
ol fantastic shapes in getting out enough leather to lace one 
bell. Then they played "hollowe'en." throwing the lac- 
over iheir heads to see if they would take on the shape of 
Icncrs when they struck the tloor. They played they were 
Ica. taming out to a fire and they put a ladder up and both 
Dp the ladder with the agility of monkeys. In this manner 
ffhe lacing was accomplished and the job was reported done. 
Tbe "old man" was not at all pleased with it, however. "Here, 
haven't I told you whenever you 4accd a belt to keep the 
Ig straight on the in«ide and cross on the outside of the 
t? Now. I've got to take that all out and lace it over again 
»d I «'ant you to see how I do it Hold that ladder for me." 
Still gtumhling away he mounted the ladder and slowly picked 
nut the offending lacing and laced it over as a "sampler" lor 
the boys. Then he climbed down and directed them to pick up 
■Jkft tools and put away the ladder, but the ladder could not be 
Jones had laced it in* The boys exchanged nods 
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then in walked a man with his arms full of patterns and his 
pockets bulging with drawings, and the "old man" was ttnly too 
glad to entertain him. He wanted a machine built, but. as he 
asked Jones to keep the nature of it a secret. I will not betray 
his privacy: however. I will tell you some of the incidents of 
his visit. He prided himself on the excellent proportions of 
his design, and asked Jones if he had ever done anything in 
that line. 

"No," said Jones, "hain't got no proportional divider." " 

"Proportional dividers?" asked the stranger. 

"Yes," Jones answered. "Them kind that you can set to anv 
sort of a machine that you happen to be getting up and get the 
proportions of the difTerent parts. Don't have to do no guess 
work at all, if you are getting up a lathe; jest set them for a 
lathe and they'll give ye the right proportions of the spindle 
and the bed and the legs, at least that's the way I nnderstand tc" 
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"Ah. indeed I Must be a great convenience,** uid the stranger 
"Xow I get most of my ideas ol proportion from this." open- 
ing a copy of MAOrariKY. 

"Looks like a good thing." Jones replied "Do they get a 
new one each year?" 

"Every month," said the stranger, and reaching for a pttce 
of paper he jotted down the name and address of the periodical 
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and handed it lo Jones. His machine proved to be easily un- 
derstood excepting one point. He had detailed a sort of lifting 
jack which was designed to raise the point C iji inches, as 
illustrated in Fig. 3, Jones understood the movement well 
enough, but he argued that, as (he short arm A of the bell-crank 
was only 1% inches long and moved from a horizontal to an 
upright position or through 90 degrees, the lift could only be 
equal to the length of this throw, or i^S inches, and he could 
not understand where the additional one-quarter inch was gained. 
"The link B," said the inventor, "is the hypothenuse of the 
triangle when in its normal position, and is one-quarter of an 
inch longer than the altitude." 




FIO, 3. THE "HIPPOTIMUSE."' 

"Don't know nothing about hippotimuse. All I know is, we'll 
build yer jimcrack Jest accordin' to yer draft, and if it lifts an 
inch and three-quarters, well and good, and if it don't lift but 
an inch and a half, don't say I didn't give yer fair warnin'." 

"Very well, Mr. Jones, if you work according to my drawing 
that's all I ask. Good day." 

"Dad, who was that?" asked young Jones. 

"He give me his address right here." said the old man. look- 
ing at the slip of paper which his visitor left. "His name is 
Machinery. 9 to 15 Murray street. New York." 

"Less see that paper. Why. dad. that ain't his name; that's the 
address of that paper he was a showin' you." 

"Gosh! so 'tis, sonny." W. H. S. 

• * • 

BALL BEARING REQUIREMENTS. 

In considering the general question of requirements for a ball 
bearing that is to sustain such a load as is commonly met with in 
nachines, we find that we must have balls of uniform size and 
«ach of uniform diameter; something which is now attained to 
within Tviw o' "i '"ch. To insure rolling contact without 
rubbing of balls, and to distribute wear, it is often necessary to 
confine the balls in cages. To avoid slipping, a bearing surface 
of the same radius of curvature as the ball cannot be used. 
The bearing surface on which the balls roll should be hardened 
and ground to perfect truth. Large enough balls and a large 
enough number of balls should be used to carry the load without 
danger of breaking. 

This last qualification looks to be easy of attainment, but is 
really an uncertain factor in the design, for two balls apparently 
exactly alike, as far as making is concerned, will vary consider- 
ably in strength. .\s the failure of one ball will generally ruin 
the entire bearing, uniformity of strength is therefore a requisite. 

If, as the tests indicate, the average breaking load for a one- 
inch ball be about 80.000 pounds, and these balls will flatten at 
about 7.S00 pounds pressure, the rule of loading balls to one-fifth 
of their breaking capacity is far from being even approximate. If 



held directly between two parallel surfaces less than a tenth of 
their breaking load would be a nearer approximate for safety 
and durability. If. however, the ball rolled in V grooves so as 
to have four points of contact, then a higher load could be car- 
ried safely. The surface resistance of a small ball of 14 or J4 
inch diameter is probably as great as that of an inch ball, in 
which case it might safely carry the same load as the lari^e one 
if this were within its elastic limit. This matter should be care- 
fully investigated, but from what is already known it would seem 
that the safe load for a ball should not be based on its breaking 
load, but on that load within its elastic limit which will mark its 
surface when in contact with a hardened flat plate, as described 
above. — Alton L, Smith, in "Journal of Worcester Polytechnic 

Institute." 

* • • 

"WORTH HEEDING. 

At the annual meeting of the National Railroad Master Black- 
smiths' Association words of wisdom were spoken that will 
bear repeating. In the course of an address Mr. J. M. Ban- 
said: "I always have trouble when I want to pick out a man 
to take charge of other men. I do not know where I can 6nd a 
man that will fill the bill. I think that men in charge of work 
ought always to took for the man that shows some ability and 
give him an opportunity to show what he can do. Give him a 
'shove.' I do not care whether he is in your shops or not; if 
you have a good man help him when you can. Do not, because 
you have a good man, hold him there at small pay, but give him 
a position in some good shop and he will be ready to come back 
to you when you want him." 

Mr. R. Quayle, superintendent of the M. P. C. & N. W. Ry., 
said: "The point I want to make is that men you have about 
you are intelligent and thoughtful; they know a good thing 
when they see it and they appreciate a good foreman when they 
have one, and arc not nearly so much inclined to take advan- 
tage of a foreman who treats them kindly when he is absent as 
they are the man who is harsh and abusive and stands over 
them with a club. The old homely saying that you can catch 
more flies with molasses than with vinegar is also true with 
men. If you want the best out of me don't abuse me, but appeal 
to me as a man, and if it is in me I will measure up to your re- 
quirements. Is not the same thing true of you, and if it is true 
of you is it not true of any man in your employ? This is one 
of the various means for getting the largest possible returns for 
money expended." 
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TESTING ENGINE LATHES. 

MACHtXCRV: 

Cl IBjr article on th« testing and adjusting of engines lathes, 
which appcxrrd in the October number oi Machinery, it was 
not intended to go into the many methods used for this purpose, 
bat simply to give a few of the most simple examples. It was 
also intended to take up each alignment separately. This latter 
point. "Nemo." in his criticism in the November issue, evidently 
lost iifht of. since in testing the carriage cross-shears for right 
anclci to the spindle it was assumed that, as by the preceding 
paragraph, the spindle was parallel with the shears on the bed. 

I( after facing the niatc. it should he plane when tested with the 
ttraight edge, the si^ndte and cross-shear must be at right angles 
with each other as stated. If it does not bore a straight hole an 
entirely different alignment must be considered, as we would 
ftnd the rather unusual condition of spindle not parallel with 
•hear and cross-shear out by exactly the same angular amount 

W. H Van Dtavooar. 

» • • 

TOOL HOLDER FOR PLANER. 

t-4itor MAiniNEKv; 

The tool shown in the accompanying half-tones. Figs. 1 and 

fjod sketch. Fig. i, is a duplex roughing tool holder, de* 

principally for roughing ofl the top and shears of lathe 

It is designed to be used only where the heads on the 

t-fMil cannot he broinrlit cIo«c enough togerhcr The tool 




I AND 3. TOOL HOLDKt rOR PLAMKR. 

of • cast iron head with two arms, one on each aide 
caJiDdinc oat about 8', two legs at the extreme end of each 
aroi which extend back and bear on the planer saddle. This 
ioftts • Tcry rigid support for the tools. The hrad is clamped 
oa the lool box in the same way a« on any other tool, only 
dw two tower studs come through the head. The nose at the 



top of the tool extends back within a H' of the apron swing, 
acting as a stop. 

As the planer reverses, the apron cannot rise too high and 
r.iuse the tools to catch or bind, as the nose or stop will prc> 
vent the apron from rising above a certain point. 

fHONT view 

7^\ 




w^^m 




[^■■C^ 



TOP VIEW 

nc 3 ncTAtu or ROiitta. 



There are two slots, one in each end of the arms, H' wide 
by i' long. These are to receive H' square self-hardening 
steel. The slots arc made 2' in length, so that the tools can be 
adjusted for different size lathe beds, by placing a gib on either 
side of the tools. The tools are held in position by two H' 
screws, one at each end of the arms. There are two pads, one 
on each side of the apron, When the apron is down these 
pads bear on the tool box. while the legs bear on the saddle. 
The results obtained from the use of this tool arc very satis-^ 
factory, and it can be used single or double and will stand a 
good heavy cut. ' HsMKV J. Now. 

Hamilton. Ohio. 

• • • 

INSERTED CUTTER LATHE TOOLS. 

Edit<yr MACHINERY: 

It has been many years since inserted cutter tools were in- 
vented to take the place of tools forged to shape, but for some 
reason they are not used as much as their merits seem to justify. 
During all this time these cutter tools have been in the market 
and available to users, but although I have worked in many shops 
and visited many others, I have never seen any such tools in 
practical use. except a few home-made affairs, mainly of poor 
design or construction. I have sometimes discovered such tools 
uo the toot board, but always without any cutters, and I doubt if 
any of them had been supplied with a second cutter after the first 
one was used up. 

The old-time forged tool has two features which may never be 
equaled by any cutter tool. First, it is stronger, more rigid and 
can be used in a smaller space than is possible with the cutter 
tool. Second, it will conduct the heat away from the cutting 
edge more effectively. If heavy and rapid catting is to be done, 
or if the tool must work in a limited space, it is unpractical to use 
the inserted tool. Much the greater part of the work done by 
machine tools, however, is finishing and shaping surfaces thai 
have but a limited amount of stock to be removed, and for lUs 
work the cutter tool is superior in several ways. 

The systematic method, developed by Sellers, of making stan- 
dard forged tools is. of course, the right way to make them il 
enough are used to justify the high cost o( grinding machinery, 
but that is certain to prevent the use of the system In a large 
majority of shops. In medium size and smaller shops and par* 
ticularly in job and repair shops, the cutter tools are the most 
useful and certainly deserve a fair trial. 

The value of forged toolt d*p€»d* msch on the skill of the tool 
dresser and few sveh ahopa havt bladuntiihs who are good tool 
makers. Forged tools have so much sttriaec to grind when 
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sharpening, that to save time they are often badly ground and 
hence are inefficient. The cutter tools usually have either the 
rake or the clearance fixed by the position of the cutter, so that 
the sharpening is done by grinding all on one or two faces, which 
is A saving of time and steel, besides making it much easier to 
keep the tool the right shape. There is also an advantage in 
having cutters of uniform temper throughout, produced by an 
expert, who, perhaps, does nothing else, so that no matter how 
much is ground away in sharpening, it does not reach a soft part 
Then consider the time saved when the cutter is worn out, by 
being able to insert a new one in a few minutes, instead of loafing 
in the blacksmith shop a half hour waiting for the tool to be 
dressed. Owing to the small section of the cutters, the best 
quality of steel may be used without excessive expense. 

For using on a lathe, these tools have the advantage of keeping 
the cutting edge the same height above the bottom of the holder, 
so that when changing from one tool to another very little, if any, 
adjustment of height is required. For cutting threads it is simply 
a foolish waste of time to grind forged tools to fit a thread gauge 
by the cut-and-try method, and such tools should never be used 
unless a special grinder is used for producing correct angles, be- 
cause inserted cutter thread tools may be bought that are excel- 
lent in design and are easily sharpened by grinding on top with- 
out changing the angle. Such threading tools will save their 
cost by the economy of time in grinding and give, in addition, the 
great satisfaction of doing accurate and rapid cutting. 

There are at least seven different makes of cut-off tools in the 
market and about as many other kinds, and certainly some of 
them must be in extended use, for they have been in the market 
for a number of years. 

About all the advantages seem to be in favor 'of the inserted 
cutter tools, especially for small shops, and I would like to know 
why they are not in more general use. 

If they have serious faults, will some of the people who have 
used them come forward and tell us just what is wrong with them 
and give, if possible, the reason why more of them are not in 
use? I do not remember ever having seen a record of any ex- 
perience or opinions about such tools in the mechanical papers, 
but if they arc a good thing I do not see why they should not be 
discussed and their merits made more familiar to machinists, for 
I am sure cutting tools arc of a great deal more importance than 
many of the subjects that fill the pages of mechanical papers 
every year. 

If (here is no response to this I will take it for granted that 
such tools are faultles^s and that there is therefore no excuse for 
any shop to be without a suitable supply of them. 

Bell Crank, 

• ♦ • 

HOW AN OBJECTIONABLE PIN IS PREVENTED 

IN A LARGE CA8TINQ. 
Editor Machinery: 

The following experience may prove of interest to some read- 
ers of Machinery. For some time complaints were made to 
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SKETCH SHOWING METHOR OF ARRANGING CORES. 

the foundry foreman that a fin iti one of the large castings made 
for the shop caused much trouble. It was necessary to chip and 
break the fin so that a shaft could pass through the hole without 
interference. This chipping was no light task. The complaint 
was offered from time to time, but as no remedy was applied 



except a little more care in moulding, the fin continued to appear 
more or less with each casting. I was inspecting the pattemi 
one day when the man in charge of the floor called me down 
(so to speak), giving me to understand that I was to hav<^ Ihe 
pattern fixed, or do something to prevent the fin. Well, I was 
a little surprised, yet had to admit that the fin was surely ob- 
jectionable and ought to be removed. I did not know that I 
had anything to do but to sec that the pattern measured all right. 

The cause of the fin can be easily explained by rffcrring to 
the sketch. Vou will notice that the post is near the base to 
that it can be cored with the base and is also on the parting 
line. The base cores arc in halves and are anchored to the flask. 

It was only natural that the moulder should not want the pro- 
jecting post part of the cores to come together when he closed 
his flask before the body of the cores met; if they did, the post 
part was in danger of breaking. So he filed a libtral clearance 
at the post part giving, as can be seen, a fin of varying thickness 
when the casting was nude. 

Thinking over the matter, I saw there was no good place to 
support an independent core without some trouble in setting. 
Then ah idea came to me: Why not cut off the post part of 
one core just at the body before baking, then, after baking, 
paste this piece to the other half of the core, making the post 
part solid? 

I spoke to the core-maker about the scheme and he approved 
of my suggestion. He cut one core as indicated by the line 
A — B, and after baking pasted it to the other half core. Wc 
made the cut wide enough to prevent interference of cores when 
the flasks were put together. This gave a fin on the line A— B. 
but no harm could come of it there. 

When I told the man it; charge that there would be no more 
fins in that part of the casting his pleased look and remark: 
"That is the way it should be," made me feel that I should like 
to have him mention some other trouble for me to remedy. 

Providence, R. I. Edwin C. Thurston. 

« » * 

A NOVEL LATHE TESTING MACHINE. 
Editor Macimnerv: 

Two subjects treated in your November issue, "Turning Crank 
Shafts" and "Testing Engine Lathes," brought a smile to my 
face at the recollection of an incident which I will relate. Some 
years ago I had occasion to turn crank shafts for gas enginci 
and, to facilitate the work, I hit upon the precise method de- 
scribed by Mr. De Sanno. The most marked immediate result 
of my plan was that my most capable lathe man refused point 
blank to turn a crank shaft in that way. When I insisted, he 
picked up his tools and left me, saying: "I have turned hundreds 
of crank shafts and I guess I know how to turn ihcm." 

My scheme for testing an engine lathe may not be adopted 
generally as a "survival of the fittest." but it served its purpose 
and the work was quickly done. I had need to raise the head- 
stock of an i8" lathe, to swing a piece too large for its normal 
capacity and to bore therein a somewhat deep hole, which 
needed to be true to size throughout its whole depth. To align 
the head to the ways. I took a piece of pine about i''x2''x24" 
and caught one end of it in a chuck, fastening it firmly. I then 
took an ordinary "star candle," cut from it four pieces, each 
one about i inch long, and fastened two of the pieces with 
their own grease to the pine bar near the chuck so that they 
were opposite each other. The other two were fastened at the 
farther end of the bar. The axes of the pieces of candle were 
all radial to the center line of the bar. Now by using a keen 
cutting tool. I could turn the substance of the candle smoothly 
without any perceptible spring of the bar and thus, by careful 
calipering, determine when the headslock was brought to and 
clamped in perfect alignment with the lathe bed. The wicks, of 
course, were removed from the candle ends used. C. C. Hill. 

Chicago. 111. 

[It appears that this method of testing lathes is one that can 
be easily tried, and under proper conditions ought to give quite 
reliable results. Thus, a stick of pine wood, two or three feet 
long, and turned to a diameter that would leave a stiflF and 
light bar, cmild be coated over Mith wax of a consistency that 
would allow turning with a minimum resistance to the tool, but 
still be firm enough for calipering. Such a test would be chiefly 
valuable for adjusting a lathe to bore accurntcly. — Editor.] 
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A PBBNOMENON THAT APPEARS TO CONTRA- 
VENE KNOWN LAWS. 
EdiUr Maciiixkry: 

This phenomenon, which appears to he at variance with the 
known laws of nature, consists of the action of a hollow metal 
vcsacl of a peculiar shape, hermetically sealed, which, when sub- 
■MTgcd and released, will rise to the surface of the water with 
■aril velocity as to go beyond the usual limits of a floating body. 
It will rite in the air above the surface of the water. The move- 
ment of this body in ascending to the surface is opposite to that 
upon which the well-known law of retarded velocity is based, 
lastead of havmK a uniformly retarded velocity in rising, it has 
aa accelerated velocity, induced by the pressure of the water 
ttpoa iU peculiar lines, independent of the buoyant encrpy. In 
aaceoding to the surface there is very little disturbance and it 
fliei into the air as if released from a meial spring. When 
dropped into the water it rebounds into the nir. 

In drawing this vessel along on the surfare of water mixed 
«rtlh meal, there is very little commotion among the particles of 
meal held in solution. They pass under and around and come 
back to their original position in the wake. Apparently, there 
ii no dead water. In extending the lines of this object, they re- 
•eflibtc Bomewhat the underbody of the modem racing machine. 




IU.V8TRATtNQ A rSCULIAR PHaNOMBHOM. 

Tb« rMttlta of several experiments are shown in the annexed 
^MMfnm*. A is the tank containing water; B is the float at rest 
<W Iht raHace of the water, showing line of flotation and dis- 
pltttiTf^ : C shows the float submerged twelve inches below 
dK nufacc; D shows the height above the surface of the water it 
win ascend after releasing: E shows the height from surface to 
bottom of float in the air; F shows the height above water of the 
Cnc of flotation of the body in the air. 

In the second diagram, G shows the distance the object is 
df oppad to the surface; H shows the depth of immersion; I 
shows the distance it will rebound into the air. From the per- 
foentance of this vessel through and on the surface of water, 
there is a remote possibility of its containing that which is much 
sought by yacht builders, the lines of least resistance. 

Who will offer an explanation of this peculiar action? 

NorloUc Navy Yard. Gto. C. Staklsy. 

• • • 

A PRACTICAL PROBLEM IN THREAD CUTTING. 
Edil0r Macbinerv: 

I have a problem in cutting a worm for a small engine which 
ia bdag boilt in our shop and would like to have it shown up so 
that the readers of Machinery may answer it if possible. 

The worm required is octuple, being one thread to the inch 
pitch and eight threads around the circle of a 5/16' rod. A 
large gear could not be used on the stud of our lathe and no pro- 
trilios has been made in its construction for compound gearing. 
Is consequence, we cut a double gear like the one shown in Fig, 
I, in which the large gear has 128 teeth and the smalt one ii 
teeth. The hole through this gear was made to f\t the inter- 
awtfile stud of the lathe. Then by putting a 64-toolh gear on 
-Iho atnd. ao that it would mesh with a 3jT special gear and hav- 
ing a 3>T gear on the lead-screw meshing with the 128T gear 



we obtained a ratio of 8 to 1 between the lead screw and the 
stud- The lead screw of the lathe has eight threads per inch, to 
with this combination we had the lathe rigged to cut a I inch 
pitch screw. The arrangement of the gearing is shown in Fig. 
2. which shows the 64T and 37T gears on the stud, the 2jT and 
.•oT tumbler gears in the headstock and the two 37T gears on 
the stud and spindle. All the other gcara are outside tht head* 
slock, being one 64T gear with a 32T gear and a taST gear with 
a 3jT gear. 




Fig. 2 

AtaAKOKUlLST or UKARING tOR SCRKW CITTI IMG 

With this arraMKciiient cif gearing, I cut a thread and ran the 
carriage back to the starting point and after pulling the belt 
down towards me to take up all lost motion. I loosened the 
nut which holds the special gear up to the 64T gear and the 
arm holding the special gear dropped down till it cleared the 
^T gear on the stud. Tlien I turned the lead-screw through 
one revolution and put back the intermediate i28-5:2T gear in 
place, cut another thread and so on. I found that I could cut 
eight parallel right hand threads very well that way, but the 
"bow" requested rne to cut a left-handed thread of the same 
pitch and the same number of threads and here I met the 
"sticker." I proceeded as before, only changing the lever in 
the headstock so that the 20T gear was driven by the 37T gear, 
the 22T gear by the aoT gear and the 37T gear on the stad by 
the 20T tumbler gear. I took up all (he lost motion, ran the 
carriage back to starting point, turned the lead screw once 
around and cut the thread Wlien I got through I had nine 
parallel threads instead of eight as before. 

Can you explain why I got one more thread left-handed, and 
why if the lathe cuts right and left-hand worms the same pitch 
with the same gears, I obtained one more thread under these 
circumstances. I send you a sample piece of brass having right 
and left worms cut to show you the eight and nine parallel 
threads. I am very anxious to get at the bo w o a of the diffi- 
culty and hope for satisfactory solution. 

Poughkeepsie. N. Y. Edwabo O. Johnmii. 

• • • 

NUMBERING PATTERNS AND DRAWINGS. 
Bdilar MAcni^raaY: 

Here is a system for numbering patterns and drawings which 
has proved very successful, and to illustrate it I will use the 
drawings and patttrtM of a 14' lathe. When a machine is de- 
signed it is given what is termed a machine letter. In the right 
hand comer of every sheet of drawings will be found the name 
of the machine, the machine letter, the sheet number and the 
scale sixe, as shown in Fig. t, of the accompanytng sketches. 
These sheets are filed in cases containing drawers, each drawer 
being numbered by a tetter. The drawings having been placed 
on file, the question arises how can any particular sheet be 
found without beginning at the top and looking through each 
drawer? Thts obtttcle is oTercome by adopting the card shown 
in Fig. 3. In the center of this card, at the top, are written the 
name of the machine and the machine letter; at the left of the 
card, the number of the sheet of drawings; ia the next tfusce to 
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the right which drawer the sheet is in; next, which case cor- 
tains the drawing in question; after that, and lastly what part of 
the machine is contained on a sheet of drawings of any number. 
It will be noted that the card shown in Fig. 2 is for detail 
drawings only. A number of our machines, however, arc de- 
signed with an assembly drawing, and these are placed in a sep- 
arate case and are designated by the name of the machine and by 



14-INCH LATHE. 
MACHINE LETTER 

B 

SHEET NUMBER-501. 
SCALB^l-2 SIZE. 



PIG. I. 

tile machine letter, as shown in Fig. i. To make the rard shown 
in Fig. 2 more definite, a space at the bottom of the card is 
marked "assembly," and a cross is placed next to it if the ma- 
chine to which the card belonged has an assembly drawing. See 
Fig. 2. Thus, with one glance at the index card, one has the 
numbers of sheets of drawings used on each machine, which 
sheet contains any particular part, where to find the sheet 

14-INCH UAXHE. 
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wanted, and whether there is an assembly drawing of the ma- 
chine. These index cards are filed away in pigeon-holes num- 
bered with letters corresponding to the first letter of the name 
of the machine. 

Now, regarding a system of marking patterns and indicating 
the number of castings used from each on a machine, I decided 
that the index card shown in Fig. 3 would suit all my require- 
ments. At the top of the card is the name of the machine, and 
IJUNCH LATHE. 
MACHINE t-n-rsR— B. 
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14a 



























FIG. 3. 

directly under is the machine letter; at the left are the drawing 
and the machine letter, and directly under that can be found the 
number of the sheet of drawings, In the center are the names 
of the patterns; in the first column on the right, the number of 
castings used for each pattern on one machine, and the last 
column gives the number of the pattern. For example, if a 
casting for a feed-worm is needed. I look tor the 14" lathe in 
the pigeon-hole marked L- I find the pattern number for the 
feed-worm to be No. 138; I find that there is one used on a 



machine and that the sheet of drawings tliat contains the fccd- 
wnrm is 501. I now have the desired information and despatch 
a boy to get pattern No. 138 for 14" lathe, and send it to the 
foundry, as the card tells me that is what I need for one machine. 
This system saves a great deal of time, and the drawings and blue 
prints last longer because they do not receive so much handling. 
Having my patterns distributed among a number of foundries, 
if I wanted a pattern and it was not where it should be, of course 
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no. 4 

I would know it was in the foundry, but in which one could not 
be told. For this reason I adopted the system shown in Fig, 4. 
At the top of this card is written the name of the machine, direct- 
ly under, the machine letter and the name of the piece; at the 
left is the pattern number; at the right a space is left for the 
signature of the foundry holding the pattern; at the bottom the 
daies the p;;:tcrn is received and returned and the number of 
castings ordered. 

Some of the readers of this article may say that there is a lot 
of red-tape and unnecessary printing to this system, but I find 
that the time saved by adopting it more than pays for the print- 
ing. Then, too, I always find the patterns returned in good con- 
dition, because I have the receipt for same which holds the 
foundries responsible for the patterns. .\. Notroth. 

• * * 

SECTION LINER. 
Editor Machinery: 

In your November number I noticed, under "Shop Kinks," 
a section liner for draughtsmen. There was one suggested to 
me while I was attending Purdue University which is easier to 
make and to operate, besides gi\ing two .spaces. It consists 
of a piece of thin wood, cut a little smaller than the opening in 
d triangle, as shown in the sketch, and it works by alternately 



SIMPLE SF.CTION LINER 



sliding the block A and the triangle. By sliding the hyp<jthe- 
nuse of the triangle along the square, another spacing may be 
obtained. The block may be whi'tled oui with a jock knife, as 
it requires no planed edges, and I think the greatest advantage 
is that it helps to hold the triangle against the tee square, while 
the unc described by Mr. Ish does the reverse. 
Chicago, 111. Paul C, Van ZanoT. 




NOTE ON BEVEL GEAR CUTTING. 

Editor M ach 1 .'j jc k v : 

Many manufacturing concerns, who make a standard line of 
machines, and who have occasion to cut bevel and mitre gears 
on automatic bevel gear cutting machines, may have some diffi- 
culties in cutting certain gears, or possibly they think it is much 
easier to cut bevel gears, such as shown in the accompanying 
sketch, on universal milling machines. It can easily be seen that " 
it would be difficult to lay off the depth of the tooth en the large 
end. To cover such cases, and to make the setting of the cutler 
easier for the operator, especially for one whose knowledge of 




January, 1900. 



MACHINERY. 



»55 



f*«f calculations is limiicd. the (ollowing method was determined 
upon. It can be used un any style 01 bevel or mitre gear that 
can be cot on an automatic gear cutter, where the feed, instead 
of b<inK at right angles to the pitch cone is at right angles to the 
txU of the gear, as, for example, in the "Hrown & Sharpc" auto- 
matic bevel gear cutter. On a universal miller the gear would 
be placed at such an angle that the line O H in the sketch wrould 
b« parallel with the direction rif the feed, and the cutter would be 
(ed in to the required depth D H. 




J(_u^,,.*.f. 

DlAOIAM TO P4.USTftATS trmHO Ot CtnTKR. 

rhen the gear blank is stationary and the cutter is set to the 
angle s, the depth the cutter is moved into the work is 
ntik D H as before, but D C. To determine the line D C on any 
berel gear having a diametral pitch is the object of this article. 

Let line G D equal one-half the pitch diameter of any gear. 
D A equals oise-half the outside diameter. Angle r equals one* 



half tbe pitch cone. D G is equal to 
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Then angle D G E 
Pitch 

is equal to r, being the complement of O G B. The sine of angle 
I 

r timet is equal to line D E, or A B. Line O B is eqtial 

Pitch 

lo ^ pitch diameter of the meshing pinion or gear. 

In triangle C O A. angle 5 equals angle at which gear is to be 
at The tangent of s times O A is equal to A C. AD minus 
A C is eqttal to D C, which is the required distance that the 
csBcr mnst move into gear blank to obtain a perfect tooth. 

SiMBe may think it easier to lay-ofT a full-sized section and 
mtumt the distance with a scale, but where the feed is graduated 
•B the machine it seems to me better to compute the exact dta- 
tMiee io thousandths and use such graduation, and then there is 
•o gtsesa work ibotit it. E. M. Wit.L.soN. 

Ma<it*on. Wis, 

* ♦ • 
OOUMTB&BORINQ TOOL AND OTHER DEVICES. 
EJitrr Machihkrv: 

It oft»-rt luppens on small work that thin pieces have to be 
tipped wi:h a small tap. and that the hole; must not be drilled 
ckxr through To get as many threads as possible, the piece 
hfta to be tapped right down to the bottom, and the result is that 
m this kind of work many of the taps break off. Tlicre is a 
wtf to prevent thi^ breaking off of the taps. First, with a 
cmamoo flat or twist drill, ^uch .is shown in the accompany- 




ing iketch, drill all ofTBeToiet down as far as you want the 
thread to go. .^ftcr th!« take a drill, such as the one shown 
at B, and drill down, jay. 1-16" or 1-8" more, as shown at C. 
This drill Will conntcrbore the bottom and give the tap a 
chance to go clear down, The drill shown at B is only a flat 
drill, the same size as the first one, but ground one sided, as 
«hown in the figure. When drilling down with tliii drill It 
will start to counterbore at once, and as soon as it has made 
its size it will continue to bore that way. D shows the same 
hole after being tapped. 

Anv machinist who gives this simple tool a trial will soon 
find it a very useful one for many things. 

Some ycar« ago I worked in a medium-sized shop where we 
had quite a good deal nf brass work. Among other things we 
' had a lot of valves with double thread on the stem and nut. 

When I first came to this shop the stem was cut in the usual 
way. First one thread was cut, then the gears were turned 
half way round and the other thread was cut. It was quite a job 
to make all these changes to cut each thread, and it caused a 
great loss of time. .As I was cutting some of these valve stems 
one morning, the thought struck me that if I had a double tool 
just the pitch from one thread to another, t would be able to 
cut a double thread at one setting and to cut two valve stems in 
the time that it now took me to cut one. I went to work at once 
and made t tool like that shown at E. When it was finished I 
gave it a trial and it worked like a charm. There was another 
man in the shop doing the same work, and about two days later 
he came to me and said that the boss had been trying to bluff him 
by telling him that I was making two valve spindles in the 
same time he look to make one. At that time the boss did not 
know himself how I did it I showed the inquirer how it was 
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done and the next day he was using the same sort of a tooL 

Every machinist knows how easy it is to break a twist drill 
when drilling brass. The kink I am going to tell about is 
nothing new and I have been using it for years. The wonder 
to me is that so few have caught on to the trick. When I 
have to drill a lot of holes in brass. I take a eoouaofl twist 
drill and grind its cutting edge with an oil stone, |tttt nsbbins 
the oil stone up and down once or twice, holding it exactly in 
line with the center of the drill, The end ground off would be 
in the same state as a straight fluted drill, as shown exaggerated 
at F. Grinding off the cutting edge of the drill will prevent the 
drill from screwing into the brass and from breaking when it 
is nearly through. It will also save the operator's hands. The 
cutting edge needs only to be ground off about i-ioo pan of an 
inch. 

If the drill is to be used afterwards for steel or iron, it can 
be used as it is or ground off again In a few secomls. 

Old Suascatan. 

• • • 

BBVBRSIBLB LKAD SCREW. 
Edttor Machikuv: 

It is often requisite to cat an accurate »crtw in a lathe tht 
full length uf its center distance. With a new lathe this it an 
easy matter, but with a lathe that has been in use for tome 
lime ii cannot be done with any degree of accuracy owing to 
the unequal wear in the lead screw, unleas the lathe has been 
in eootinuout use on full length work. The tnequaUty of wear 
it due to the greater portion of work being short or half length 
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«nd to the pull on the screw being in one direction. In fact, some 
lead screws assume the buttress shape of thread toward the 
head stock, while the part toward the tail end is as good as 
when it left the factory. 

With the present construction of the lead screw there does not 
appear to be any remedy for this. To trim the threads to their 
proper shape would make them too light for practical use, and 



HAMMER HANDLES. 
Editor Machinery: 

The "loose pulley" illustrated in the December issue of Ma- 
chinery is all right, but it is not the particular kind that the 
writer cares to meet. I notice that the editor has placed the 
sketch beside the obituary column, which appears quite appro- 
priate. What I desired to mention, however, is the hammer that 
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REV£JISIBL£ LEAD SCREW. 



to propose a new lead screw to the proprietor of a machine shop 
would be as bad as committing a felony. It seems to me that 
the solution of the difficulty would be to have the lead screw 
reversible. It is evident that with a reversible end screw, the 
wear would be evenly distributed throughout the length of the 
screw by reversing the ends every three or six months. 

The sketch shows a reversible end screw which, I believe, with 
a few slight alterations, could be used to good advantage, as it 
possesses the rigidity of the solid screw, and does not take two 
days to be reversed. The stationary part of the screw is fitted 
with a clutch end C and a socket. The reversible part D is 
fitted at both ends with a clutch and has slightly tapering shanks. 
A right-and-left threaded nut B holds the stationary and reversi- 
ble parts firmly together, (he clutch preventing them from slip- 
ping. The part where the clutch engages should be turned slightly 
smaller than the screw. Should any burring occur from their 
engagement, this will prevent the nut from being injured. The 
tail end bearing is fitted with a bushing E to receive the shanks 
and it turns in the bearings, as it is obvious that it the shank 
were allowed to turn in the bearing, it would in a short time 
be too small for the stationary end. To reverse the screw it 
is only necessary to take off the tail end bearing and disen- 
gage the screw by the use of the right-and-left threaded nut. 

T. B. C. 

* « * 

A SECTION SPACER. 

Editor Machinery: 

An expert and experienced draftsman on ordinary mechanical 
drawings needs no mechanical spacing device for section lining; 
that is, practice accustoms the eye to quickly locate the straight 
edge so nearly uniform in spacing that the genera! appearance 
is good. On the other hand, there are times when an accurate 
division of space is desired. 

The accompanying cut is one of many devices which can be 
used for this purpose. A Ai are two pieces connected by con- 
necting links B B. which allow A, to be moved between stop 
pins O O and regulating screw D. A is provided with arm C 
through which is threaded the screw D, which may be turned in 
and out for the required width of space. F is a binding screw 
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so that D may be made to vnf>\c with the degree of friction 
necessary to keep it from jarring loose when set as desired. Ai 
is bevel-edged at X for pen lining. Between Ai and A is a light 
.spring, which may be made to act as a spreading-apart spring 
or to draw them together at O O, as might be most convenient 
to the operator. The operation of this device may be readily 
seen by those accustomed to section lining, but I must add that 
proficiency in using any device of this kind is only attained 
by practice. Fhancis W. Clougb. 

Boston. Mass. 



is dropping from the unfortunate gentleman's hand. The artirt 
who drew the sketch evidently appreciates what the correct fonn 
for the handle of a machinist's hammer should be. What a 
difiFerence there is between the properly-hung hammer, having 
an elastic handle and the dub arrangement that some men lue 
A handle that has not been reduced to the proper dimensions wxl 
the head is a most tiresome tool for me to use, and I almost 
invariably hang a new handle myself instead of letting the shop 
carpenter do it. A carpenter understands a nail hammer all right 
and knows that it should properly have quite a stiff handle, bat 
a chipping hammer handle must be elastic in order to 
make an easy working tool. When hanging a hammer I alwiyl 




have it so that the face is inclined inward towards the axis of 
the handle. That is the handle will not stand parallel to the top 
of the bench when the face lies squarely against it, btrt will be 
"hung in," as shown m the accompanying sketch. 

A hammer having a good hickory handle and reduced to the 
proportions indicated, is a comfort to use and "swings itself,' 
as the shop saying goes. Neuo. 

Providence. 

• • « 

HOW HE HARDENED THE DIB. 

Editor Machinery: 

One day, while I was at Smith & Black's, we had a new man 
come to work in the tool room. He was one of those slap-duh 
and Ict-her-go kind of men. The foreman looked him over well 
and started him in on a large blanking die, which was, if t re- 
member rightly, for a pair nf sugar tongs. He started in pretty 
well for a new man, made the die all right, and then went out in 
the smith's shop to harden it. Now, we used to have a fire ont 
here just for the tool makers, as well as one used by the 
smith. The new man piled on the coal, got up a big fire, and 
then put in his die to harden. It was about twenty inches long, 
and I think it was of steel, i x 3 inches. The smith's fire 
was an ordinary one, about ten or twelve inches diameter, 
and he slapped the die on the top of it, put on the blast, and kept 
pulling his work back and forth through the fire, so as to try to 
get an even fire. He heated the die up after a fashion and then 
started for the hardening tank. Now, we did not have very 
good hardening facilities. All we had was a tub about 16* 
square and 20" deep, and there was about 10" water tn it at the 
time. What did that fellow do but stick one end into the water 
as far as it would go, then pull it out. turn it over quick, and 
stick in the other end. He repeated this operation several time?, 
then pulled the die out, pronounced it hardened, took it into the 
shop and polished it up, and then tried to draw the temper. The 
thing was hard at each end and soft in the center, and as soon 
as he started to temper it, it went all out of shape, like a sprung 
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■ * bicycle. "Of al! the poor stc«l I ever saw that is the 
biid he, as he took it up tn the boss' bench. 
it did go pretty bad," said the foreman, "and I guess 
1 better go, too," and he went A. P. Prkss. 

• • • 

A NEW PLANER TOOL HOLDER. 
$tt tool holder for the economical use of self-hardeaing 
|d one which can be adapted to a wide range of work, is 
b tlie accompanying cut. Fig. i. The cutters used are of 
fclar stock shape, and can be cut from the bar without 
into shape, the required cutting edge being formed by 
^ The cutter is held by a slotted bolt through which it 



ria I. 

knu 1^ Krpt from dipping sideways by being seated in 

iln the holder. The shank is drop-forged from steel, and 

JMrned for durability. It will be seen from Fig. 2 that 

is well adapted to working in close corners and under 

II. as the cutter can readily be set at any required angle 

in the required position. One of the special tools 

ken tued on the planer is the "goose-neck," but it is « 



ting the box remain over night, and remove the next morning. 
Reheat the work and cool in cold water. Good results may- 
be secured by using granulated raw bone. If using hydro-car- 
bonated bone black, pack the pieces in the box and seal the same 
as before. 

"Furnaces for case-hardening should be so constructed that the 

boxes will not have to be raised or lowered while being placed 

in or taken from the furnace. The heating space should be near 

the ground, and the fire-box and ash-pan below the surface. This 

refers to a furnace heated with solt coal. If the furnace is on 

the outside of a building, a stack or chimney about sixteen feet 

high will furnish draught enough to heat the boxes without the 

aid of a bta«t. Case-hardening furnaces, which are 

healed with fuel oil, are of a very different consfuc- 

tion, the boxes being generally heated from the top. 

With coal it is, in most cases, from the bottom. 

"The cooling tub is arranged so as to admit cold 

water from the end near the bottom, the cold stream 

thub running lengthwise along the bottom of the tub. 

Thi.s cold stream forces the hot water to flow over the 

top of the tub. When cooling guides, or long pieces, 

strips or bars of iron should be laid in the bottom of 

the tub. in order to keep the work about two or three 

inches from the bottom. In this way the cold stream flows under 

the work which is being cooled." 

.Another speaker -laid: "The way we do in our shops is to 
use potash and ^lue, tite idea of the glue being simply to make the 
potash stick. We put on all the piece will take; if we desire more 
hardening we use a second coat of glue. We do not make the 
glue tliin. but make it thick and put on all the piece will bold." 
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ftnd expen«.tve form to forge. This tool fills the bill 
fly as shown in Fig. 3. where the cutter is reversed and 
turned around so that the cutting edge is behind the 
the tool. Such a tool is of much value in cutting 
as there is no tendency to "hog in" and spoil the job. 
holder is manufactured by the Armstrong Bros. Tool 
; Chicago, III. 

• • * 

CASE HARDENING. 

1 annaual meetinR of the Railway Master Blacksmiths' 

Ion there was an extended discussion upon case-hard- 

kich is reported in the published proceedings that we 

Mil month, and from which we quote the following: 

process of case hardening has not changed, materially, 

MSst few years. The principal materials used remain the 

pnulated raw bone, hydro-carbonated bone black, black 

lniaf?ne«ia, sal soda, charcoal, and salt. These materials 

T J in railroad shops and give much satisfaction, 

r y and properly handled. 

ork. which is to be haidened. can be packed in cast, or 

oo boxes, sealing with fire-clay, or mod so as to pre- 

from escapmg as much as possible. The pieces 

ieocd should be placed about two inches apart in the 

vacant spaces arc well filled, and packed with the 

for the case-hardening purpose. Should the box 

d with heavy work, as cr.ink-pins, guides, etc., fifteen 

hoars of steady heat are necessary in order to secure 

ultt. If, on the other hand, you have light pieces, 

kt and pins, eight to ten hours will be sufficient to 

to a good heat. 

irk may be placrd m tlir furnace, about 8 o'clock of a 

fftod heated all day. At night close up the furnace, let- 
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A PRACTICAL PROBLEM. 
It is likely that most of the readers of Machinery are familiar 
with the Grecnerd arbor press, cither from practical experience 
with it in the shop or from the extensive advertising it has re- 
ceived. Many of the latter cla««. having never had an oppor- 
tunity to give one of these presses a practical trial, have probably 
felt somewhat doubtful of its ability to force a mandrel into a 
bore with the pressure that can be exerted by a sledge in the 
hands of a lusty mechanic. It is thought that a practical prob- 
lem is involved in this device, of which it will benefit some of our 
readers to find the solutioiu The press shown in the accom- 
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Tvra or aaaoa raus. 
parying outline sketch is one for pressing in arbors of • 
diameter up to lyi' and the largest diameter of work that can 
be centered under the plunger it 12'. The leng'.h of the lever It 
about 3j' from the end to the center of the shaft carrying the 
pinion. The diameter of the pitch hne of the pinion is one inclt. 
What pressure can a man easily exert on an arbor and how 
will that pressure compare with the aversge blow of a five-pottod 
hammer? Suppose a |J4' arbor i* forcnl into the bore of • 
pulley 10* in diameter by the pressure found in the first instance, 
what pull at the rim would be required to slip the pulley on the 
mandrel? .Answers to these question* may be found either by 
experiment or calculation a« the reader may elect 
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A NEW BORING TOOL HOLDER. 

The illustration in Fig. i is of a new boring tool designed to 
be placed on top of the tool post slide of an engine lathe. It will 
be seen, by reference to this illustration and to the detail sketch 
in Fig. 2, that a shoe B, rests on top of the tool post slide and 
supports a swivel frame, C; the whole being clamped together 
by a bolt which passes through a cylindrical clamping beam 
D fitting inside the swiveled frame. This frame has two bear- 
ings. I .which receive the boring bar 



a friction disc in connection with a worm gear which operates 
in the rod of the spindle and advances the drill at the required 
rate of feed. The speed of the feed is changed by tightening or 
loosening the friction wheel. 
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FIG. I. BORING TOOL HOLDER. 

Two forms of this holder are made; one like that in Fig. 1. 
in which the bearings have round holes adapted to receive round 
bars of exact size; the other, shown in the sectional view. ha> 
V-shaped bearings suited to octagon or other shapes of forged 
bars from 14' diameter to the largest size required. In special 
ciscs the shoe may be made with a tongue to fit the slot in the 
too! post slides, thereby holding it exactly parallel with the lathe 
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ways. Usually, however, the operator prefers to locate the angle 
of the bar to suit his work, and in boring a back-taper hole 
this is indispensable. In adjusting the cutter bar to the correct 
height, the clamping bolt is tightened only slightly so that the 
frame can be tilted up or down (o bring it in the desired posi- 
tion. When the cutter is at the proper height, tightening the bolt 
moderately, makes the whole immovable, in, fact, almost as rigid 
as solid iron. This tool is made by Jas. Dangerfield, Elgin, III. 

♦ ♦ ♦ 

UNIVERSAL HAND DRILL. 

The drill shown in the accompanying illustration is of new 
design and is intended for a wider range of work than can be 
accomplished with an ordinary' ratchet drill. At the same time 
i: can be used wherever a ratchet drill is applicable and is more 
rapid in its action because tt has an automatic device which gives 
a regular feed when the handle is operated by the workman. 
The drill is universal and can be set at any angle. It is made 
in five sizes which adapts it to holes varying from the smallest 
to those lyi" in diameter. The feeding arrangement consists of 



THE URILL IN ACTUAL bsE. 

The handle can be changed so as to be used as a crank or as a 
ratchet svorking in either direction. The drill column can be 
readily attached to any kind of work and is found valuable for 
use on large wurk or in making repairs, because of its general 
convenience and rapidity. It is manufactured by E. D. Jones & 
Sons' Co., Pittsfield, Mass. The illustration is made from I 
photograph taken in the shop, which shows the drill as it appean 

in evcrj' day work. 

• ♦ * 

A NEW CENTERING TOOL. 

A simple centering tool which is very cunvenicnt to have in 1 
shop where much small 
lathe work is being done, is 
shown in the accampanying 
cut. The Severance cen- 
tering tool, as it is called, is 
a combination of the princi- 
ple of the bell center punch 
and an upright support, to- 
gether with a cast-iron base. 
The upright shaft is splined 
and a key in the bell part 
keeps the bell centered over 
the recess in the base, in 
which the end of the piece 
being centered, is placed. 
The base may be screwed 
to the bench and the ar- 
rangement made a much 
more convenient scheme for 
centering the work than the 
old-fashioned bell center 
punch that has to be held 
in the hand. The tool need 
not be fastened down, hrw- 
cver, as it has enough stability i< 
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)«lng fattened if desirable to have it in different parts of 
, To avoid disagreeable noise and dangerous shocks to 
tfx>ni the bell falling on the base after being used, a small 
lug U Inserted m the base to act as a buffer. The center 
nude of the best steel and is carefully tempered as such 
teds to be to stand the rough usage that it will almost 
y receive in the average machine shop. The tool, as at 
made, will center diameters from 5-16"' to ij'i" and 
la". It is manufactuied and sold by J. T. Slocomb & 
Vovidence, R. I. 

• • * 

^ HOW AND WHY. 



BTMBNT INTBNDBD TO CONTAIN CORRECT AN* 
BWSBS TO PBACTIOAL QUESTIONS OP 
OBNBRAL INTEREST. 
a«taUa and name and address. The latter ar« for our 
own convenience and will not be publletwd. 

, T. W. : Will you kindly give me directions (or bal- 
I vertical engine. Should the cross-head, piston, and 
|g<rod be attached to the shah and balanced with it? I 
R told that they should be but I du not think so. 
t page 361 of the July, 1898, issue, you will find informi- 
alancing a venical engine. Aside, however, from an ex- 
I of the principles involved, the conclusion is reached 
>nly satisfactory way to balance the engine is by experi- 
ie cross-head, piston and connecting-rod cannot be cor- 
)anccd by a revolving counterweight; but the only feasi- 
iU to couple up the engine and balance thcxc parts aj 
I possible by the use of such counterweight. The engine 
p4t to run smoothly by this process, and that is all that 

I — 

^^Hng to the article on "Wireless Telegraphy," which 
^Klfae November issue of Machinery, T. I. J. asks: 
^Peircuit of the cells of battery R, as shown in Fig. 2, 
f the armature of the magnet B? The diagram shows 

point of contact 2. — Can alt of these magnets not be 
' »n jeries in their separate circuits and without the use 
pees in shunt as shown? 3. — Also, please describe more 
resistance tube A, Fig. 3. What inside diameter is best 

receive a coil which will give, say an 8" spark between 
f terminals? How far apart should the heads of the 
rs be and what kind of filings should be used, and of 
L fine or coarse? 4. — When should the hammer strike 

Fig. a of the article referred to the artist neglected 10 
hort line connecting the right hand side of lever with 
Jtove, which connects the ends of magnet coils C and D- 
log in this line you will find that the two coils are con- 
I parallel with the battery. The coili can be placed in 
Iboat affecting the operation of the apparatus, but the 
ts cannot be discarded, as their object is to prevent 

at the break points. Sparking must be prevented at 
nts, for if not, radiations would be developed by them, 
S would act upon A and thus confuse the signals. The 
tction to the scries arrangement of C and D is that the 
D would vibrate, and thus render the signals less clear. 

A U made about 5^ of an inch in diameter, inside, and 
IKC between the ends of the wires is about the same. 
lee] filings are considered the best for the fihng. The 
tent illustrated in your sketch is all right, but if the two 
were placed in parallel the sounder could give regular 
c tapper is under the control of the liigh potential cur- 
ing from wire W, for each time it raps the tube, it de- 
» aa it is expressed, which means that it restores the 
late of high resistance. If the high potential current 
the instant when a tap is given, this will be the last one, 

the next one should be given there will not be a high 
current to break through A. 



A. L. asks for directions for grinding ammonia cockt, 
i thai he has dttTiculty in making them tight and that, 
Iding a while, he finds that rings appear on the sur- 
Vr rrfrrrrd this question to Mr. Francis H. Boyer, 
I , who replies as follows: To grind ammonia 

I > a lathe is required. Put a dog on the round 

place the plug on thr centers with the tail stuck run 
, Have the body of the cock so that it can be pushed 
plug and run your lathe on quick speed. Wipe off the 




ping and bore, place on the plug a thin coating of flour emery 
and oil and then grind for short periods, say eight or ten sec- 
onds. During the grinding every ten or titteen minutes wipe off 
the plug and the bearing in the body and apply clean emery. 
Should you not have a lathe convenient, clamp the round end 
of the plug in a vise with soft jaws, putting pieces of sheet lead 
or copper between the jaws and pin, and then grind the same 
as for lailir work, turning the body ol the cock by hand. To 
avoid cutting rings or scores in the surfaces, lift the body from 
the plug every few seconds, clean off the surface often and apply 
new emery. This will give a most satisfactory result. 

'9-— J. T. B.: Will you kindly give me some information on 
draw plates used in the foundry? I would like to see a sketch 
of one if possible. 

A.— Draw plates are commonly made like the sketch at the 
left in Pip. i. which consists simply of a small meul plate with 
a hole drilled and countersunk in each end for wood screws and 
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jTaAtai^. jr. r. 
no. I. no a. 

a J4' tapped hole in the center into which a threaded rod can be 
screwed for withdrawing the pattern from the mold. Another 
form of draw plates, wliich we believe is patented, is shown at 
the right in the sketch. It is made in such a shape that, by 
boring three shallnw holes in the paiterti with a bit. the draw 
plate will 5t into these holes. 



30. — H. W. S.: I would like to learn more About lubricanta 
and the subject of lubrication. You will do me a great favor by 
informing me how I may best obtain a thorough understanding 
of the subject. 

A. — A book by Redwood upon "Lubricantf, Oils and Greases," 
price $1.50, and another work by Robert H. Thurston, on "Fric 
tion and Lost Work in Machinery," price $j.ao. will probably 
help you to a better understanding of the subject. We can supply 
these books at 10% discount from the list price. 



31. — -H. T. H.: I. — I would like to know what is the best 
method of treating steel to prevent it from rusting. The steel 
is constantly exposed to the weather and occasionally two pieces 
of the metal rub together. Of course there are many ways of 
treating steel that answer the purpose where there is no rubbing; 
but in this case any coating is soon worn off and corrosion 
begins. 2. — Will you also please state how barbed wire, used for 
wire fences, is treated. 

A. — I. There is no way to prevent steel from rusting other than 
by giving it a coating of some other material which will not cor- 
rode and which keeps the air and moisture from the steel. It ii 
evident that if Itect were subjected to some treatment which 
acted throughout the metal, you would no longer have a piece of 
steel. It is the nature of steel to rust, and if it were so changed 
that it would not rust, it would no longer be steel. In this con- 
nection it may be interesting to note several methods that are 
used to prevent rusting. Tinning is a coating applied by first 
scouring the metal, then dipping it in acid, then in grease and 
finally in melted tin; galvanizing consists in coating the metal by 
a similar process with zinc. Tin is negative to iron, and xinc it 
positive to iron, electrically, so that when the coating becomei 
injured, the zinc will actually protect the iron while the tin will 
cause an action to take place which will produce rust. Nickel 
plating is negative to iron and does not protect it at well aa 
galvanizing, but it ia a durable coating. Iron or steel can be pro- 
tected for a long time by dipping in molten tar. Linseed oil, 
on oxidation, forma a rubber-like substance which has greaf 
preserving power and when used either with or without coloring 
matter is a good preservative, i. — Barbed wire fences are gen- 
erally galvanized. 

32.— R, T. W.: I.— In the February. 1897. number of roar paper, 
you published an article on annealing Muthrt ileef. Has the 
annealing of this class of steel come into rxtentivr use since 
that time and do you know of any later n ■ ■< performing 

the operation? 2. — Docs the steel, after >i. show the 

same properties of self-hardening when beainj t^jm? 

A. — On page 763 of the April, 189B. numbrr you will find a lit- 
tle information upon annealing telf-hardrning steels. Wr do 
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not know of any later methods and we think that in most shops 
the annealing is not very generally practiced because it is done 
with difficulty and steel can generally be ground into the shape 
desired. 2. — Upon heating again, the steel will regain its former 
properties. Of course, where milling-cutters, taps and dies and 
similar tools are made of this steel, it must be annealed. In 
hardening, the steel should be heated to a bright yellow and 
cooled in an air-blast. 



33. — H. H.; I have been piping a house for steam heating, 
using an upright shell boiler for a heater, placed in the cellar. 
When I start the fire and the boiler begins to make steam, the 
water will go out of the boiler, through the return pipe, and 
fill the radiators. If I close the valve in the return, however, 
and do not open it until there are two pounds pressure in the 
boiler, there is then no difficulty with the water backing up into 
the radiators. Please tell me what the trouble \s and how to 
remedy it. 

A, — If you will put a check valve in the return pipe near the 
boiler you will probably have no trouble. We think the expla- 
nation of this peculiar action is as follows: Suppose that you 
start the fire and steam begins to generate, reaching a pressure, 
say of yt pound per square inch. The pressure P above the 
water in the boiler as shown in the sketch will then be 14 7-10 
pounds due to atmospheric pressure, plus 5-10 pounds. This 
steam rushes into the radiator, which is cold and acts as a con- 
denser. After partially filling the radiator, it condenses, leaving 
the pressure P in the radiator something less than atmospheric 
pressure, or in other words producing a partial vacuum in the 
radiator. Steam continues to pass ofT from the water, keeping 
up the pressure in the boiler, while as at this stage it is gen- 
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crated very slowly and the radiator is comparatively cool, it con- 
tinues to be condensed when it reaches the radiator. The return 
pipe which connects the radiator with the bottom of the boiler, 
therefore connects the water at the higher pressure P with the 
radiator at the lower pressure P and the water is compelled to 
flow through this pipe into the radiator. If the return pipe were 
connected with the boiler near the water line, the water would 
vaporize and the pipe would fill with steam instead of water; 
but at the bottom of the boiler the water is comparatively cool, so 
that this action cannot take place and the pipe i.s filled with water. 
When you have a higher steam pressure in the boiler, steam is 
generated rapidly and is somewhat hotter so that the radiator is 
heated quickly and the condensation does not take place to so 
great an extent as to produce a vacuum. The pressures in the 
system are consequently balanced and no trouble ensues. 

• • • 

The Arthur Company Machine Works, 188-190 Front street. 
New York, are doing an increasing business in high-class work 
and are constantly adding to their plant. In their gear depart- 
ment we have examined two 6 foot machines of entirely new de- 
sign, and found them being tested, with the most satisfactory 
results, on 50 inch wheels of 2 diametral pitch. All their large 
gear cutting machines are designed and built on the premises, 
and these two are their third and latest type. So thoroughly 
have these machines met expectations, that two more of the 
same style, powerful enouph to carry cutters up to 8 inches di- 
ameter and cut still larger pitches, arc now under construction to 
meet the growing demands for greater diameters and pitches in 
cut gearing. 
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OBITUARY NOTES. 

Philander P. Lane died at his home in Norwood, Ohio, De- 
cember 7, at the advanced ape of seventy-eight years. He en- 
tered the employ of a machinist when nearly twenty-five years 
old, but made rapid progress in the business and established a 
small repair shop of his own in 1850 at Cincinnati. The firm of 
Lane & Bodley was formed in 1852, and the business has been 
carried on under the firm name ever since. Mr. Lane was greatly 
interested in educational matters and took an active part in the 
founding of thp Ohio Mechanics' Institute and Industrial Exposi- 
tions. 

Charles Potter, the inventor of the Potter printing press and 
president of the company manufacturing his presses, died its 
Plainfield, N. J.. December 2, aged seventy-five years. He first 
engaged in the manufacture of printing presses in 1854, beinif 
asi^ociated with George H. Babcock. The venture not proving 
successful, the firm was dissolved and Mr. Potter began building 
cylinder presses in Westerly, R. I., in 1856. The firm of C Pot- 
ter, Jr., & Co. was established at Norwich, Conn., in 1865, s""! 
a new factory was built at Plainfield, N. J., in 1879. 

William A. Durfce. a prominent mechanical engineer and in- 
ventor, died November 9 at the age of sixty-six years. Mr. Dur- 
fee was widely known as a writer on scientific subjects, and wu 
a contributor to many engineering publications. 

William H. Warren, the inventor of the celebrated Warren 
radial drill, died at his home on December 5th, aged 61 years, 
Mr. Warren had been engaged in the manufacture of machinery 
at Worcester, Mass., for many years. 

Mr. John A. White, who was recently found dead in his office 
from gas asphyxiation, was one of the most prominent business 
men of Dover, N. H. He was a director of the John A. White 
Company, manufacturers of wood working machinery. Dover, N. 
H. This business was first started in Concord, N. H., by B. F. 
Dunklee in 1864. In 1873 it passed into the hands of Mr. Allen, 
who four years later sold out his interests to the present com- 
pany. In i8gi the business was moved to Dover, and has since 
been conducted under the name of the John A. White Company. 
Mr. White, at the time of his death, was 61 years old. 
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A MODERN DRAFTING ROOM. 



ONE IN WHICH THE HBATINQ, LIGHTING AJ^D VENTILATION ARE SPECIAL FBATUBB8. 



Wliile in most nioJcrn inAniifacturing establishments the draw- 
ing office is regarded as a very necessary and important depart- 
ment, there are not many shops, we will venture to state, that 
%sve as commodious and well appointed rooms (or the drafts- 
raeti aj &rc provided in the recently finished office o( the 
_ficl)mevtady Locomotive Works. It often occurs that the increase 
|4>ttsineit that comes to a prosperous company absorbs the most 
ihcir attention in the building of new shops and providing 
with tools to meet the increased demands for their prod- 
aclt. Meanwhile the drafting department becomes in a con- 
gested cotidilion and is allowed to remain in that state for an 
iaididfalit< period. When at last, in such instances, it becomes 
imperatively neocasary tu provide more room, the addition is 



dition, there must always be a conbtant and plentiful circulation 
which shall at all times provide fre»h air at the proper tempera- 
ture and at the same time remove the impure air. The second 
requisite and the one usually regarded as first, is, of cour»e, 
plenty of light with a general absence of shadows. In the draw- 
ing room under consideration, the conditions mentioned arc Itll" 
filled and also many nir^rc that gu tu make up a well appointed 
department. 

The Otrculatory System. 

It is, of course, necessary to provide artificial means for main- 
taining a constant circulation of air under all conditions of 
weather and temperature and also quite an elaborate systeio of 
hot aud cold air pipes with suitable mixjng dampers so that in 



fig. I. i'lcwcf the dra/tttt^ t.- . .^ •: ...l....j. Lccomttivt W»rkt>. Tkt pkttcgrafk frtmvtkitk tkii cut U'n^ nad4 it,t: tttl/^m Jt mtgkt 

tf He »rtijui*l iiimmimatiffH. Tht vine tktmt a p^tum of tkt maim rcMm wUktut tks bmyi. 

[ often one that merely increases the floor space, while other con- winter there shall be no question ui the air bntiK (resh and stttt 
L AioAt necessary in make such a room a comfortable and health- at the pro|>er temperature. The Sturtevani sy^trni was installed 



often one that merely increases the floor space, while other con- 
AtioAt necessary in make such a room a comfortable and health- 
working apartment receive no consideration whatever. In 
olBce referred to. however, an attempt has been made to 
fcalite as far as feasible the ideal conditions which should exist 
and kom a personal examination we may state that these condi- 
boas appear to be generally met. 
During the past summer (he general oflices of the company 
enlarged and at the same time the inadequate quarters of 
drafting «ieparlment were extended to relieve the existing con- 
tea. C<ni$iderable thought was given to thf general design 
and arrangement of the extension, and particularly to that for 
tke drawing office. It was held by the parties designing the ad- 
ditiOM tltat the first requisite of such a department is that its 
•hatl be healthful and comfortable :and to realize this con* 
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and the exhauster is shown with uune oi the piping in outline ia 
Fig. 4- The exhauster is directly driven by a General Electric 
motor and the fre* air, as it i» drawn through, is tempered by 
passing over the coils of a steam radiator. The main part of Xht 
radiator is set directly in front of the fan and is so arranged that 
the tempered air may be by-pasted, or it may be still fitnher 
heated by passing; over another radiator. The double-duct sys- 
tem of piping is used, one pijie being for hot air and tbt oflicr 
for cold air. Mixing dampers are placed at the base of each 
flue and they are so arranged that any desired mixture of tem- 
pered or hot air may be obtained in the flues. Chains for operat- 
ing these dampers pass up through the flues to the rooms abow« 
and will bf obsorrcd in some instances in the engravings, Pigft, 
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Fi^. J Plan of the drafting room showing tht arrangtmtnt af the heating and ventilating re^sterj. 



at the hfight given, a draught is avoided and the air is dissemi- 
nated throughout the room witiiout any perceptible movement. 

The circulatory system includes the heating of the room and 
bays, but to provide for emergencies, steam radiators are placed 
St the windows, so that there ought never to be any trouble in 



gine driving it. The arc lamps are inclosed in ground glass 
globes which diffuse the direct rays of light and throw the 
greater portion against the white ceiling to be reflected in all 
directions throughout the room. The walls, also being white, 
assist in the scheme of general reflection and diffusion so that 
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toom is filled with a soft white light that appears to 

definite source and thus causes an entire absence of 

It is needless to state that the effect on the eyes is 

itfu] and is an agreeable contrast to most artificially 

rooms. 

^c the artificial lighting is so successful, it is not more so 

It afforded during the daytime, which is, of course, of the 

iportance. The windows are large and numerous and 

le panes of ribbed glass in each sash. The ribbed glass 

peculiar feature of admitting practically as much light 

linary glajK, but the light is broken up so that the rays 




or TVS FAN, MOTOR, HSATES AND HOT AND COLD AUL 

ixd in all directions. Tlie room is filled with a soft 
light and there is a noticeable absence of shadows. The 
■ being on all sides of the room, the light always comes 
from the sun through some of the windows, but the 
e scarcely necessary on account of the diffusing power 
ribbed glass. There it one feature of the ribbed glass 
bt be objected to, and that is that outdoor objects can- 
icd through it, and it is therefore not possible to 
by looking at distant objects. The changing of 
from near to far objects is a grateful relief when the 
ome tired, but in such a large room as the one in ques- 
3 objection is probably not of much weight. 

Other Features. 
Irawing tables are solid, well-built pieces of furniture 
Iwood tops. They are provided with drawers for the 
of paper, drawings and tracings in progress and the 
panphemaJia of the draftsmen. Most of the tables 
le. s« shown, with the tops sloping in two directions, so 
can be carried on at both sides without interference, 
igemcnt favors the grouping of the draftsmen in divi- 
}rktng on a common subject so that instructions may be 
the leader without interfering with the general order 
It favors a clear understanding of the work in 
the men in the different divinions and leads to more 
1 accuracy of the drawings, to say nothing of considerably 
the amount of work done by the whole department. 
part of the work, especially on the largest drawings, 
without a T-square and without the customary drawing- 
Heavy paper is used which lies smooth on the hard- 
of the tables and lines are laid out by triangles and 
I, all lines being located from a common center line or 
which is laid out at the beginning of the drawing. 
ler drawings and details the ordinary board and 
is used ihe same as in ordinary practice. 
ipleted department, as it now stands, includes two bays 
re a part of the old drawing office. One of the bays 
LtiLS tables for draftsmen and also a fireproof vault for 
trvation of the drawings, tracings and other records of 
lent. The fireproof vault is two stories high, the 
being used for the reception of the books and records 
ral office. The other bay also has desk* for drafts- 
B toilet room. Lockers for each employe are also pro> 
baU, coats and other individual belongings. 



PRINTING TITLES ON DRAWINOB. 

A recent issue of the "American Engineer" contains a letter 
by Mr. F. M. Whyte, mechanical engineer for the New York 
Central Railroad, regarding a method which be uses for print* 
ing the titles on tracings by the aid of type and a printing press, 
instead of lettering the titles freehand, or with instruments, as is 
usual. As the idea is somewhat novel, and is evidently quite 
practicable, we reproduce the main portions of his description. 
He writes: 

"In regard to the use of a printing press for printing titles 
on tracings, we are tuing a small handprcss for this purpose, 
the frame of which measures 4 by 6 inches. When it was first 
proposed to purchase a printing press the one we have was 
considered sufficiently large; but it has been remarked several 
times since that it would have been better had we purchased « 
larger one. The length of the frame given above limits the 
length of the title, but we find it large enough for the purpose. 
as we try to make the title as short and expressive as possible. 
We have three fonts of type. 

"I might tell you our experience which practically drove us to 
the adoption of a handpress. First, it costs considerable to put 
titles on drawings, whether the work is done with the usual 
drawing instruments or freehand. To reduce this cost, we tried 
first to use a rubber stamp, but the ink which wc found would 
work satisfactorily with the rubber stamp would not give a 
print, so that, after putting the title on with the stamp, wc would 
have to turn the tracing over and ink it on the back with black 
drawing ink. This, of course, was no great improvement on put- 
ting the titles on by hand. We found we could not use black 
ink on the rubber stamp, because the gasoline used for re- 
moval of the ink from the sUmp after using it would destroy 
the rubber type. It was also difficult to get a perfect impression 
with the rubber stamp. 

"The first difficulty experienced with the hand press was that 
the ink would not dry fast enough after the title had been put on 
the tracing, but this trouble was overcome by using a light, fine 
powder to absorb the ink, so that we now take a print from the 
tracing immediately after titling it Fine powder should be 
used, because, otherwise, the large flakes of coarse powder will 
overhang the edge of the letter and produce ragged edges. We 
use the ordinary quick-drying printer's ink for our press. The 
first cost for us was $22 50 for the complete outfit, and it is be- 
lieved that the first month or two's saving would cover the 
entire expense." 

It is necessary to scrape the surface of the tracing cloth for 
the reception of the printed titles if the drawings are made on 
the gIos5>' side. The following is the list of materials that I use: 
1 press, 4 by 6 inches; 3 Hemple quoins and one key; i lot as- 
sorted wood furniture; s lbs. 2-point L. S. slugs; 5 lbs. 2-point Ia 
S. leads; I 8-inch composing stick: i 8 by 13 ink stone; t font 
6 point combination Gothic type; I font 18 point eonbination 
Gothic type; t font t2 point combination Gothic type; 2 fonts a 
point brass rule; 3 small cases two-thirds, size (for type); I lb. 
can quick-drying printer's ink. 

• • • 

In reporting the exhibits at the Philadelphia Commercial CoD- 
gress, the "Philadelphia Record" mentioned several exhibits of 
iron articles which showed a beautiful dull black surface that was 
very attractive for such work. "Sparks" gives this explanatioa 
of the process as contained in the "Record": 

It consists in coating the objecu very uniformly with a thin 
layer of linseed oil varnish, and burning it off over a charcoal 
fire. During the deflagration the draught most be stopped. 
The varnish will first go op in smoke with a strong formation of 
soot, and finally burn vtp entirely. The proceu is repeated, i. e., 
after one coating is burned off a new one is applied, until the 
paru exhibit a uniformly handsome, deep black color. Next. 
wipe off the covering wHh a dry rag. and heat again, but only 
moderately. Finally the articles are taken from the fire and 
rubbed with a rag well saturated with llfltMd oil varvUh. Tbt 
black ttims completely dull, and forms a durable covering for the 

objects. 

• • • 

The pressure exerted by a column of water is ^34 pounds per 
square inch for each vertical foot of the column In height. 
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SCREW PITCHES IN FOREIGN COUNTRIES. 

DATA UPON THB PITOHBS OF SCRBWB USBD ABROAD AND 
THB OBABINQ FOB CUTTINO THBM. 

The various pitches of screw threads used in different parts of 
Europe, and even by different firms in the same country, have 
caused no little annoyance to makers of American machine tools 
who are manufacturing lathes for foreign shipment. To deter- 
mine as far as possible what pitches these lathes are generally 
arranged to cut; whether the pitches are English or Metric units; 
and if the latter, whether metric lead screws are provided, or sim- 
ply the usual screw, with translating gears for metric threads, we 
addressed letters of enquiry to a number of American firms, re- 
plies to which follow. Wc also publish replies from similar let- 
ters sent to a few foreign firms and engineers. To the fund of 
imtormation thus accumulated is added a general review of the 
subject by Mr. Henry Harrison Suplee, the translator of Reu- 
leaux's Constructor, whose extended study and experience ren- 
der his opinion of exceptional value. 
From Potter & Johnston Co., Pawtucket, R. I.: 
"Our experience with the requirements of manufacturers in 
countries where the metric system is used would indicate that 
the use of two translating gears, with 50 and 127 teeth respect- 
ively, is entirely satisfactory and it is seldom that there is any 
call for lathes with metric lead screw." 

From Fitchburg Machine Works, Fitchburg, Mass.: 
"Our lathes for export have all been furnished with our regular 
lead screw and screw gears or with a metric lead screw and gears 
to cut metric thread. We have no demand for anything special 
beyond this." 

From the Goddard Machine Co., Holyoke, Mass.: 
"We have made no change in our lathes except to make them 
cut metric threads, which we do by adding two special compound 
gears to the regular outfit of the lathe. We furnish one each with 
so and 127 teeth. By far the larger part of the tools we export, 
however, are fitted to cut English threads." 

From the F. E. Reed Co., Worcester, Mass.: 

"We have orders from abroad for lathes, sometimes to cut 
Araerican pitches and sometimes to cut metric pitches. When 
orders come for first named, we furnish simply our regular lathe. 
When the latter, wc furnish our lathes with metric lead screw." 

From the Brown & Sharpe Mfg. Co.. Providence. R. I.: 
"We would say that a common practice is to furnish an extra 
gear with 127 teeth (sometimes called a 'translating gear' ), be- 
sides the regular set of change gears. This is based on the fact 
that I m/m = 5/127 of an inch almost exactly. By this method, 
if the lathe has a lead screw of one turn to the inch, gearing in 
the ratio of 5 to 127 would cut i m/m lead. If, however, the 
screw is not one turn to the inch, the gearing would be 5/127 X 
No. of turns per inch of lead screw, and if the thread to be cut is 
not one m/m lead, then the gearing would be 5/127 X No. of 
turns per inch of lead screw X the lead in m/m of screw to 
be cut. 

SCREW CUTTING TABL£ FOR I3" ENGINE LATHE FOR Ct/TTING METRIC 

THREADS. 



Pitcb to be Cut. 


Gear 
on Spindle. 


Fint on Stud. 


Second on Stud 
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"The blue print enclosed shows the gears required for ordin- 
ary pitches in m/m, which, as far as we know, are those com- 
monly used abroad. 

''This table is for lathes with lead screws of six threads, or 
turns to the inch, geared i to 2, giving a ratio of 1/12. 

"Example: Required the gears to be cut 5 m/m lead. 

300 105 X 80 

if, X It X 5 = = . 

127 28 X 127 
the required gears as per table. 

"When a metric lead screw is provided, the ordinary change 
gears can usually be used. For example, a 13* or 16* lathe 
geared i to 2 with a lead screw of 4 m/m lead requires a ratio 
of I to 2 between the spindle and the screw to give i m/m lead on 
the screw being cut, and the same gears can be used as for the 
lathe with the pitch of the screw in inches." 



From the Hamilton Machine Tool Co., Hamilton, Ohio,: 
"We would say briefly that we have no exact knowledge u 
to what proportion of European tool users demand metric u 
against English or vice-versa. Our practice, however, is to 
furnish metric lead screws whenever required, with the neces- 
sary index plate and gears to cut a reasonable number of threads; 
the pilch or lead of the screw being decided by its convenience 
and the number of change gears required. To illustrate — with 
our 18" lathe we have adopted a 6 mm. lead screw (6 mm. pitch 
means in this case lead per rotation of screw) and we furnish 
gears to cut i mm., i 5, 2, 2.5 and so up to 7, 75, 8, g. 10 and 12. 
Change gears required to cut the above are as per table annexed 
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ENGLISH SCREW 


METRIC SCREW. 


Thread. 
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"The majority of our lathes are fitted with Eaglish screws and 
indexed for English threads. When it is desired to cut metric 
threads with an English screw outfit, we furnish a simple com- 
pounding attachment and a 50 and 127 tooth change gear in ad- 
dition to the regular set, when by compounding, the operator 
is enabled to cut metric screw threads, and the index plate used 
for English threads will tlien indicate the same number of threads 
per centimeter that it usually indicates in English threads per 
inch." 

From the Pratt & Whitney Co., Hartford, Conn.: 

"Our lathes can be arranged for cutting threads to the metric 
system by making the head and change-gear studs long enough 
to receive a double train of gears, adding translating gears of 
SO and 127 teeth for one train and using regular change gears for 
the second train. By this means the same number of threads per 
centimeter as per inch, and finer and coarser threads may be cut, 
as well as a greater variety of feeds obtained than under the 
regular construction. A number of our foreign customers prefer 
a metric lead screw, and, of course, when this is furnished the 
above special gears are not required." 

From the R. K. LeBlond Machine Tool Co., Cincinnati. Ohio: 
"In regard to the threads u.'sed abroad, on most of our lathes 
that go to Germany and all that go to England, we send the 
regular standard thread as used in this country. On most ot 
the lathes that go to France and some that we send to Hol- 
land, Belgium, Switzerland, Austria and Russia, we send aboct 
one-half metric and half United States st.indard. 
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"When we have a call for a metric pitch, we furnish our cus- 
tomer with a metric screw and special change gears cutting 
from .60 to 10 millimeter pitch as per tabic No. i enclosed 
herewith. However, we have had several calls for a lathe 
to cut both metric and U. S. standard thread. This we ac- 
complish by furnishing an independent reverse plate and special 
gears which are figured out so that they come to within a limit 
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n about .001 or .003 per inch cither way. We do not osc 
impound of 127-50, but figure out the gears (or each thread 
me M we would, for example, if we had to cut six threads 
15/1000". 

course, you understand the ratio between the two systems 
t>7 is to 50. This, of course, cannot be reduced and as 127 
Ike a very large gear, we have to take the closest thing 
to this and then figure our other gears so that the di&- 
twecn the threads will be 1-2-3-4-5 millimeters, etc. 
)uired to cut both U. S. Mnd metric threads we simply 
.07 to 6 millimeter pitch as per table No. 2, 
I have never had any complaint about our range and on 
gular metric lead screw we have taken the pitches that were 
at the International Congress at Zurich, 1897." 
pitches mentioned above as having been adopted at 
ire the same as those contained in the regular "Systeme 
commonly used in France, with the addition o' two 
Its to be used with diameters not included in the or- 
itetn. These pitches have been kindly furnished us by 
Henrwnn-GIanizer & Co., Paris, and arc printed below, 
with the corresponding diameters, as far as we have 
ible to obtain them. — Editor.] 
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Lodge & Shipley Machine Tool Co., Cincinnati, O.: 
only special thread that we arrange our lathes to cut to 
the requirements of the European market is 19. We fur- 
mr lathes with metric lead screws if so required, making 
ll lead screw for the machine." 

Th, Peters. Director of the Society of German Engin- 
la: 

«wer to yours of the 14th inst,, we beg to reply that it 
! advisable if the 'lead screw' on turning lathes used 

•crews, for sale in Germany, were fitted out with a 
3^4' English measurement, as at present most of the Ger- 
chinery factories still use a screw based on the Whil- 
le and the old English inch, and in the transition to the 

■crew It is necessary to insert a gear wheel with 127 
make an English lead screw cut metric screws." 
DeFries & Co., Berlin and Wien. Germany: 
ering your request, we enclose a schedule in which are 
Tticulars in regard to screws as commonly used here 
santry. It is as follows: 
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MT5TRIC 8CHBW THRBAD8. 

HknKV HaKRISUN Sl'JLtK. 

of the cxtendmg use of American machinery in coan- 
wfaich the meuic system is in genera] use there has been 
Iqniiy as to the best method of adapting screw-cutting 

netrje screw-thread systems. Nearly all such inquiries 
(hat there exists in the metric system some standard lys- 

■crcw threads such as the Sellers in America, or the 



Whitworth in England, and all that is needed is to procure 
standards and proceed to make taps and dies, and to equip lathes 
with appropriate lead screws and change- gears. 

As a matter of fact there are so many different metric screw- 
thread systems that no standard really exists. The following 
list of so-called systems, which does not claim to be complete, 
will show that at least there is ample variety. Thus we have the 
systems of: Armcngaud. Redtenbachcr, Paris-Lyons-Mediter- 
ranean R. R., Northern Railway ol France, J. F. Cail, the French 
Navy, two sj'stems of Ducommun, the Kagineering Society of 
Mulhouse, Reishauer & Dtuntschli, Pfala-Saarbruck, Society ol 
German Engineers, two systems of Delisle, Reuleaux, and th<r 
Zurich International Congress. Each of these has been intended 
to supersede its predecessors, but it has been well said that it is 
much easier universally to adopt a new thing than it is univer- 
sally to throw away an old one, and so each attempt to improve 
has only added one mure to the confusion, and no permanent sti-p 
toward a standard has been made. 

These systems relate to threads for bolts, but as they extend 
for sizes up to 80 millimeters diameter, or more than 3 inches, it 
will be seen that they are intended to cover the great range ol 
general shop work. For larger diameters, and for square or 
special threads, the profile and pitch are chosen by the designer, 
the sizes being expressed in millimeters and tenths. 

There does not seem to be much consolation for the American 
maker of machine tools in all this, but ns a martrr of fact the 
metric-using nations have settled the thing very neatly them- 
selves by using the English Whitworth standard in nearly every 
case, and paying no attention to any of the proposed metric 
systems. In the best shops of Switzerland and Germany, bolts 
and nuts are made with the dimensions in English inches and 
fractions thereof, and with the form and pitch of threads con- 
forming to the Whitworth standard. 

In regard to screw-cutting lathes, the problem of cutting met- 
ric threads can be solved in a very simple manner to a vcrj 
close degree of approximation. As is well-known, there are al- 
most exactly 25.4 millimeters in an inch, and so with a lead screw 
of one-inch pitch, and with change gears of to and 254 teeth, a 
screw of one millimeter pitch would be cut As a matter of prac- 
tice this is simply modified by making the lead-screw of half-inch 
pitch and the corresponding change gear of 127 teeth. The result 
is that a lo-tooth gear on the spindle will cut one millimeter 
pitch, an ii-tuoth gear. l.i millimeter pitch; a 15-tooth gear, 1.5 
millimeter pitch, and so on for every decimal of a millimeter. 
The precision of this method will be seen when it is understood 
that the error would :;mount to only 0.00008 of an inch in one 
meter, an amount which is quite within the limits of the preciakra 
of our knowledge of the true relation of the meter and the inch, 
and doubtless within the limits of accuracy of the lead screw of 
a commercial lathe. 

Under these circumstances, therefore, there Mems to be no 
good reason for agitation about the equipment of American 
lathes with metric lead screws, nor of any attempt to produce 
standard metric dies and taps. Standard W^hitworth threads can 
readily be made on .\merican tools by the use of commercial 
dies, and metric threads cut on American lathes by the addititm 
of but one extra gear, and it is difficult to see how the situation 

could be simplified 

• • • 

A course in "sugar enctneering" is a new development at one 
of our progressive colleges. The college giving it, however, ii 
neither Wellcsley nor Vassar. as might be inferred. The students 
attendi.-ig these two institutions are supposed to be so well 
versed in this branch that further instruction in it would be super- 
fluous. The course is given at Tulane University, Lexington, 
Va., to fit students to take responsible charge of both the me 
chanical and chemical work connected with the sugar making «»• 
dnstry. It is held that the mechanical engineers and chemists 
who have made more or less of a specialty of sugvr making 
machinery and processes do not exactly satisfy the demand fif 
an all-around man, who is familiar with both the mechanical and 
chemical sides of the industry, and who is capable of taking in. 
telltpent general direction of a sugar-making plant. It t« prim- 
arily with the object of supplying this need and of oflPering a 
suitable training for the sons of lugsr planter* that thm coufr 
has been planned- 
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AN HOUR IN ONE OF THE OLDER SHOPS. 



NOVBIi BXAMPLBS OP DRILL FEBDB AND BPIOYOLIO 
OBAEINQ. 

One of the older New England shops is that of the Humphrey 
Machine Co., Kecne, N. H. The proprietor, Mr. J. Humphrey, 
has been closely idcniified with the water wheel industry of the 
country for many years and is a well-known authority upon the 
subject of hydraulics. His shop is not a large one. but the class 
of work that it has been called upon to do during a period of 
nearly 40 years has been so varied, both in size and kind, that 
could we describe the ways and means adopted to turn out the 
work, it would afford many 2 page of instructive reading. In 
most shops where jobbing is done, snags are encountered that 
tax both ingenuity and patience to the utmost; but couple with 
these snags the difficulties that had to be overcome in the days 
when no special tools were to be had, and but few sizes of lathes, 
planers and one or two other lines of standard tools were made, 
and it will be understood why so many of the older shops are 
interesting places for one to visit, if he appreciates ingenuity in 
machine work. 
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nc. t. COMPACT FEED ARRANGEMENT. 

In this shop, for example, is a boring mill that was built by 
Mr. Humphrey when boring mills could not be bought as read- 
ily as now, and probably if they could have been, there would not 
have been enough work for it to do to warrant the expenditure. 
This machine is nominally a "nine-foot" mill that, in its day, was 
the largest machine in the country around — and perhaps it is to- 
day — for this particular corner of New Engfand has not been 
blessed with many machine industries. This boring mill has a 
wooden frame and is capable of being jacked up indefinitely, to 
take work of almost any capacity that may be required. In fact, 
the height and diameter of such work as it may be required to 
do appear to be immaterial. The machine has power feed, will 
bore and turn at any angle and altogether has seemed to be too 
useful an adjunct to the shop to be discarded. 

For strict originality, however, the two drilling machines which 
are shown m outline in the accompanying sketches easily take 
precedence. Mr. Humphrey calls these machines "somewhat 
interesting as curiosities," but does not consider them very use- 
ful for general purposes or very creditable to their maker. In 
this regard we must beg to take issue with him, for although they 
were built in the early sixties, they possess features worthy of 
study, even by "20th century" designers. 



The earlier drills that we occasionally see, while they have the 
power feed, generally lack the quick-return feature that is so es- 
sential to rapid work. The drills designed by Mr. Humphrey, 
however, not only have the quick-return, but one of them ieeds 
through epicyclic gearing and the whole arrangement of both 0! 
them is novel. 

In Fig, I is a small swivel drill that was intended to drill 
radial holes on the inside of the arc of a circle. Only the spindle 
and feed mechanism are shown, but the machine itself is bolted 
to a column in the shop and swivels about the point o, so that 
it will drill In any direction in one plane. F and K are bearings 
supporting the spindle S, the upper end of which is threaded 
The spindle is driven through the medium of the bevel gears A 
and B and the clutch O, which is splined to the shaft. Gear B is 
loose on the spindle and can drive it only when the clutch ii 
thrown in. 

The feed is through gear C, which is in one piece with the 
bevel gear B, the gear D and pinion P, which latter acts as an 
idle gear. Gear D has one or two less teeth than gear C, al- 
though of the same diameter, and pinion P can be moved into 
contact with the two gears by rotating an eccentric bushing on 
which it runs. The hole in gears C and B is a free-running fit 
on the spindle, but the hole in D is threaded to accommodate 
the threaded part of the spindle. Wlien the pinion P is moved 
into gear with C and D and the clutch is thrown in, the spindle 
rotates at the same speed as gear C; but gear D, having a less 
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FIG. 3. SUSPENSION DRILL WITH EVICVCLIC FEED. 

number of teeth than C and being driven from C through pinion 
P, rotates slightly ftster than the spindle and wheel C, and there- 
fore gradually screws the spindle downward. 

If it be desired to move the spindle downward more rapidly 
when getting the drill into position, the clutch is thrown out. 
This stops the rotation of the spindle, and D will then turn at 
a greatly augmented speed relative to the spindle and will screw 
it downward much faster. 

For the quick return, pinion P is moved out of gear by the 
handle H, which also pushes the brake L against the teeth of 
gear D and keeps the tatter from turning. The clutch is then 
slid into contact and the spindle is driven while D remains fta- 
tionary as long as the brake is in contact. This makes the rela- 
tive motion of the spindle and gear opposite to what it was be- 
fore and the spindle is returned quickly to the desired position. 
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A good suspension drill is a useful machine and the one shown 
in Fig. a was pronounced by one of the men who has used it 
lor several years as ihc best tool of the kind that he ever saw. 
That it hat good features, we think our readers will admit. It 
Dot only has a power feed, but a quick return which can be op- 
erated much easier than those on some modern drill presses, 
wh«Tc a square-jawed clutch must be moved in or out before the 
spindle can lie returned. It also has either a rapid and sensitive 
hand feed, or a powerful and slow hand feed, as desired. 

Referring to Tig. 2. the machine is suspended by six round 
rods, three of which arc shown at A, A, A. and the various bear- 
ings, etc, for the shafts and spindles are supported by tittingi 
attached to these rods. 

The drill spindle i* driven from the cone D through the bevels 
at C B is the spindle. Q being the drill chuck. Moving with 
th« spindle longitudinally, but not rotating with it, arc two racks, 
R, R, into which gear the pinions T (shown dotted) upon the 
horiionul shaft S. When this shaft is free to be turned, the drill 
spindle can be moved up ur down by the hand- wheel H. which 
gives the rapid movement to the spindle. As will shortly be ex- 
plained, the spindle can also be moved by the grooved wheel G, 
«hich resembles hand wlirel H in form, when a slow, powerful 
hand feed is desired. The upper end of the spindle passes 
through the floor from which the drill is suspended. 

The powi-r Iced is through the cones E, E. thence by belt to 
the friction wheel F, which runs in frictional contact with the 
large grooved wheel jthown at G. This wheel is louse on the 
horizontal shaft S and carries two pinions, fast to one spindle, as 
ihoWB in section at N. Each of these pinions runs in an internal 
gear, one ui whiJi appears at the left of the large wheel at K 
and the other at the right at I.. Of these internal gears, the one 
at the leli is keyed to the shaft and the one at the right is loose 
on the shaft, but has a series of notches. M, at the rear by which 
it can be locked in po<.ition through a suitable clutch mechan- 
htm, not shown. One of the internal gears has a greater number 
of teeth than the other and hence, when L is locked stationary 
bjr the dutch at M. the whole system constitutes a train of epi- 
cyik gMfillg. Al P is a lever which operates an eccentric sleeve 
bgr which F can be raised or lowered into contact with G. When 
it is lowered into contact, wheel G carries pinions N in the cir- 
camference of a circle about the axis of shaft S and causes ibo 
intrrnai gear K Jo turn slowly, its speed depending upoo the 
relative number of teeth in K and L. 

7'o illustrate the use of the drill, suppose it to be suspenHcil 
frooi the ceiling where large castings can be easily moved iiiio 
position underneath. The spindle is lowered into position by 
the handwhecl Tl. wlien the power feed is thrown in by the clutch 
at M. After having nearly completed the hole, if it be desired to 
finish by hand, the friction wheel F is moved out of contact and 
then the spindle will have a powerful hand feed, the operator us- 
ing the friction wheel G as a handwheel instead of H. After the 
drtll has broken through, the operator throws out the clutch at 
M and returns the spindle by the wheel H. 

There are a number of other interesnng machines in this shop 
that arc novel, but as rhe writer's visit was for only about an 
f»oar, time did not permit copious notes and it should be under- 
«ood that the sketches that have been given illustrate the prin- 
I ciple, merely, and not the actual details of construction. Of the 
HM^npiachines, one is a bevel gear planer that was rigged up 
^^^^^15 rears ago to do a special job when the Corliss planer 
' had three months' work ahead. Not caring to wait so long, some 
parts of old machines lying around the shop were picked up, with 
which a gear planer was evolved that cost not over 50 dollat» 
all told. The machine answered well enough for the work and 
at prices charged by others paid at the rate of 60 cents an hour 
00 the 5rst job. Although the machine has since been relegated 
to the store house, it has occaaionally been found serviceable iur 
jobs. It is an excellent example of the ability of the true 
c and engineer to accomplish results, even when the 
at hand are not very promising. It affords a lesson that 
Toong mechanic of to-day, who has evcrythmg to do with ur 
for bim, may well heed. 



When making calculations, do not retain the fractions or 
dec^ouds unless the degree of accuracy litat their use implies is 
KtaaJly attained. 




QEAR 8HAPBR IMPROVEMENTS. 
In the January, iSgA, number of Macuinbrv was published a 
detailed description of the Fellows (ear shaper which embodied 
radically new principles for a gear-cutting machine. The teeth 
of gears are cut in this machine by a planing tool, instead of a 
milling cutter, and the tool that is used is nothing more nor less 
than an accurately-formed gear wheel of tool steel, having the 
sides and faces of the tecib so shaped as to form cutting edges. 



no. I jO-i.^cit CSAR sKAi-aa ccrrt.xu two 24-iNCH okaks. 

like the edges of a planer tool. This cutter, besides having a 
reciprocating motion across the face of the gear bhnk to be rut. 
revolves in harmony with the blank, just as a gear wheel and 
pinion would revolve when their teeth are in contact, and cor- 
rectly-shaped teeth are gradually formed around the whole cir- 
cumference of the blank. Only one cutter is reqtiired for gears of 
the same pitch of any size, and th'? principle of the machine is 
b.i4ed on the fact that a gear tooth can be made to form its con- 
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jugate in a blank running in correct relations wHh the tooth.. 
This is au old principle, but it has been worked cut m a very 
modern way in this machine. 

By comparing the illtutration of the Fcllowt gear shaper 
which we show herewith with that in the number of the paper 
referred to, it will be obierved that several essential changes have 
been made in the design of the tnachine. as suggested by the 
experience gained with the original design during the past two 
yean. It hos been desirable to cut coarser pitches than was orig- 
inally intended and this requires cutters of larger diameter thait 
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were formerly used. To accomplish the heavier work success- 
fully, it is quite essential that the ram carrying the cutter be sup- 
ported, if possible, the entire length of the stroke. The ordin- 
ary design, with overhanging ram, will not do. Also, an ordin- 
ary slide, large enough to support the cutter for most of its 
travel, would be excessively heavy. The problem was finally 
solved by giving the ram a circular form somewhat larger than 
the diameter of the largest cutter, allowing the cutter to follow 
the ram into its guide. Referring to the illustration, it will be 
seen that there are a pair of gear blanks in position, with the 
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FIG 3 CUTTING BACK GEAR FIMON. 

cutter operating upon them. Above these blanks are the ways, 
or the cross-rail upon which slides the .saddle carrying the cutter 
bar or ram. This ram is vertical and its lower end. with the 
cutter, ran be seen at the left, projecting a short distance below 
the lower edge of the saddle. 

Another improvement thnt has been made is in the means used 
to control the cutter spindle, .'Vs stated above, both the cutter 
and the blank must rotate in unison and the cutter in addition 
has a reciprocating motion in order to cut the teeth. This 
double motion of the cutter is arranged by attaching the cutter 




PIG. 4, CUTTING INTERNAL BACK GEAR. 

to a spindle which passes vertically through the center of the ram 
and reciprocates with it, but which is free to turn inside of the 
ram so as to give the cutter the proper rotary motion. The 
latter motion is obtained through the medium of a worm and 
worm-wheel and the improvement consists in arranging the slid- 
ing connection between the worm-wheel and the cutter spindle 
so that there will be no backlash between the two, even after long 
wear. The way the problem is worked out is shown in Fig. 2. 
The cutter spindle extends above the cutter ram and a section at 
this point is shown in this figure. S is the cutter spindle and 



to it is keyed securely a piece of the shape shown at G, which 
moves up and down with the spindle. W is the worm-wheel, 
which has a long hub H extending upward for some distance. 
One-half of this hub is cut away and to it is bolted a cap, C, 
which has lugs L, L, extending inward and bearing on two flat 
surfaces of the guide G. Now, as the worm-wheel revolves, 
motion is transmitted to the spindle through its hub and the 
guide G, and, at the same time, the .spindle and its guide are free 
to slide inside of this hub, and the sliding surfaces are at so great 
a distance from the center of the spindle, and arc so well pro- 
portioned, that they are very durable. Moreover, after long wear 
any lost motion can be taken up by means of the cap. 

It will be noted from the photograph that the saddle has most 
of its bearing for the ram on the right side of the cutter, re- 
moved to give room to cut pinions with long hubs or quills. 
Fig. 3 shows the method of cutting the back gear quill of a lathe 
head and in Fig. 4 is an illustration of a method of cutting in- 
ternal gears, work for which this machine is particularly adapted 
The gear shown is the back-gear used on the Fellows gear 
shaper, which has an internal and an external gear on one hub 
This fear is cut at one setting by the same cutter, the position 
of the cutter for the external gear being indicated by the dotted 

lines. 

* * * 

A FLOATING MACHINE 8HOP. 

The accompanying illuatration is taken from a photograph of 
a floating machine shop. This shop is not intended to be a rival 
of the repair shop Vulcan, which as far as we know, is the fitai 
and only shop that was designed for exclusive use while afloat. 
The natural home of the shop shown is upon dry land, and it 
is merely in the process of transportation from one point to 
another. It is a section of the shop of H Bickford, Lakeport, 
N, H., who make a specialty of the manufacture of boring and 
turning mills, which are known to many readers of this paper. 




MOVING DAY AT UVKEPOKT, N. U. 

The building is 120x40 feet, and as it was desired to move it, 
the novel method was adopted of floating it upon barges. Three 
barges were used with two tug boats, one on each side, and the 
whole building was moved with everything intact at a cost oi 
less than $500. An account was recently published of the mov- 
ing of a building upon railroad cars, and Mr. Bickfoad writes 
us that he believes that method was no more novel than the qtxm 
adopted by himself. The photograph for the illustration was 
kindly furnished by Mr. Bickford, and is reproduced herewith 

* * ♦ 



THK LOST FOUND. 
"Ice and Refrigeration" says that a Kentucky scientist eta 
"to have discovered the lost art of tempering copper by means 
of intense cold." When steel is tempered and hardened it is 
first heated and softened and then plunged into cofd water. 
This man. however, claims that copper is affected in just the 
opposite way. When placed in the intense cold and chilled to a 
temperature of 312 degrees by liquid air, he says that it is soft- 
ened, and that if it be then withdrawn and thrust into a heated 
furnace it will be hardened and tempered, .^nd so it seems that 
the ancients are supposed to have known all about liquid air or 
some other substance approaching absolute zero temperature! 
Shades of Triplcr, what next? 
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GAS ENGINE DESIGN.— 3. 



OI&BCTION8 FOB OALOtTLATlNQ DIMENSIONS AFTER THX 
MAIN PBOFOSTION8 HAVE BEEN DETERMINED. 

E. W. Roberts. 
RtTing determined the cylinder diameter, the stroke, the vol- 
am« o( the compression space and the speed at which the engine 
i* to run, the designer has a foundation upon which to base the 
remaining dimensions of the engine. It is well to make the bulk 
of the computations before starting the drawing, and I will pro- 
ceed to show the methods for determining the minor dimensions 
tit the engine. Many of these dimensions are based upon the 
diameter of the cylinder. In fact this method of design is often 
o««rdrawn and it will, in some cases, give dimensions quite out of 
proportion to the requirements of the part. There arc, however, 
quite a number of dimensions that may be based upon the 
cylinder diameter without leading the designer into serious 

A very important matter and one that is quite frequently over- 
looked by the average gas engine designer is the proportioning 
of the inlet and the exhaust passages. They are too often made 
•mailer than requisite for the efficient working of the engine. A 
good rule, and one that is followed by the most successful de- 
signers is. to limit the speed of the gases in the inlet passage to 
lOO feet per second and those in the exhaust passages to 85 feet 
per aecond. For illustration take a 10x15 engine running at 2ao 
r. p. m. The piston speed would then be 

a X »S X 2» 

= 550 feet per minute. 

12 
The area of the piston is 78.54 square inches. At 100 feet per 
second the speed of the gases in the inlet passages would be 6,000 
IfCt per minute. The areas of the cylinder and the inlet would 
then be inversely proportional to the speeds of the gases in each. 
The area of the inlet passage would then be 
, 550 

I X 78.54 = 72 

6^000 
or a circular passage 3.03 diameter, say a three-inch pipe. 

For the exhaust passages the speed would be 5,100 feet per 
minote, and the area of this passage would be 

550 

— - X 78.54 = 846 square inches, 
5,100 

or a circular passage 3.2 inches diameter. «ay a three and otie- 

half inch pipe. 

The geneml formulas for the above calculations would then be 

S 

— A = a for the inlet, (9) 
6.000 

S 

A = a' for the exhaust, (10) 

5.100 
in 

' V ^ speed of piston in feet per minute. 
A ^ area of cylinder. 
a =r area of the inlet passages, 
a* =£ area of the exhaust passages. 

For a tpccd of 600 feet per minute these formulas resolve them- 
•dm into the following: 
JA = a (ia) 
.laA = a' (10a) 

As thcM passages are for the most part of circular cross-see- 
tiatk, the tatter formulas may be still further modified and based 

I Avctly npon the diameters of the cylinder and the passages 

That 

.316D = d (gb) 
.JSD = d' (10b) 
WIniub 

D = the diameter of the cylinder. 
d = the diameter of the inlet passages. 
d* = the diameter of the exhaust passages, 
these two formulas being, like the preceding, applicable only 

II Mttn the piston speed of the engine is 600 feet per minute. 

It is not always practical to make the valve openings them- 

•dvcfl as large as the above formulas call for. Particularly is this 

true when the valves are placed in the cylinder head of the en- 

i^^mt. It is advisable, however, to make them as nearly as pos- 

i, hUc to the above dimensions and the writer would advise against 




making them less than 75% of the dimensions indicated by the 
formulas, otherwise there is apt to be wire drawing, which will 
show to a marked degree on the indicator diagram. 

The thickness of the cylinder walls is dependent not only npon 
the requirements for resistance to burstmg but also those of rig- 
idity, wear and reboring when the cylinder gets out of true. On 
the basis of 4.000 lbs. safe stress for cast iron and 300 lbs. max- 
imum pressure in the cylinder, the thickness of the wall for re- 
sistance to bursting would be .0375 times the diameter of the 
cylinder for the same safe stress; and on 500 Ibt. maximom pro- 
sure, the thickness of the walls would be .0625 times the diameter 
of the cylinder. Practice among gas engine designers gives ao 
average of .09 times the cylinder diameter, a figure which gives 
ample allowance for all factors. Hence the following ionnnla 
represents average practice in this respect: 

t = .09D (ti) 
Wherein t = thickness of the cylinder wall. 

D = the diameter of the cylinder as before. 

Average practice gives for the depth of the water jacket meaa- 
ured on a radius of the cylinder across the water space, 
j = .iD (12) 

Wherein j = the depth of the »iiier jacket. 

For the thickness of the outer wall surrounding the water 
space, there appears to be no rule which is followed even closely 
by gas engine designers, and the writer has adopted the follow- 
ing for engines of his own design: 
w = .045D (13) 

Wherein w = the thickness of the jacket wall. 

This latter ratio will be seen to be just one-half of that given 
for the cylinder wall, a proportion which makes it convenient to 
remember. For very small engines these formulas give dimen- 
sions that are scarcely large enough, and it is well to adopt a 
minimum thickness for the cylinder wall of 5-16 inch, for the 
water space H inch, and for the jacket wall 3-16 inch. Otherwise 
it will be found difficult to get the best castings. 
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riG. 13, SHOWUtO VALVB OFSKINO. 

The siie of the gas inlet should be ample to allow for fluctua- 
tions in gas pressure and for gas of different qualities and conae- 
quent varying proportions of mixtures. A proportion which will 
be found ample for all ordinary gases is given below: 
g = .08D (14) 

Wherein g = diameter of the gas pipe and 
D = the diameter of the cylinder. 

It is customary to make the moving gas valve, if there be OOt, 
from lyi to 1^4 times the diameter of the gas pipe. 

The lifts of all valves should be at least % the diameter of the 

valve opening as otherwise the opening will be less in area in the 

cylindrical space about the valve as shown at a in Fig. ta. The 

space for the passage of the gases is a cylindrical surface with a 

height a and diameter d equal to that of the valve opening. In 

order to make the area the same as that of the valve opening, a 

must be of such a height that the area of this surface, which is 

found by the formula area = « da, shall be eqaal to the area of 

the valve opening. And since the area of the valve opening is 

equal to 

ird» 



the value of a may be found by cqaatiag these two qtuntities and 
cancelling, whereby the result becomes 
d 

a = — 
4 
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The diameters of the inkt and the outlet pipes for the jacket 
water should be made about 15% of the cylinder diameter, taking 
the pipe which is nearest that given by this rule, and always giv- 
ing the benefit of the doubt to the next larger size. 

There has now been given sufficient data for the design of the 
cylinder, an example of which is shown in Fig. 13. It is cus- 
tomary to build cylinders for all engines except the very smallest 
— six horse power and below — separate from the frame 
of the engine. The style of cylinder shown in the figure is that 
employed on vertical engines and it is bolted to the frame by 
means of the flange as shown. This flange may be made square 
or circular according to the fancy of the designer, the square 
form shown in the figure being better adapted to an oblong frame 
such as is employed for two or more cylinders. The writer has 
taken as an example a cylinder for a I2"xj8'' engine. Suppose 
that the pressure which it is desired to obtain after compression 
is 80 lbs. per square inch, and that the entire clearance is included 
in the cylinder by so designing the engine that the valves are 
contained in the cylinder-head and open directly into the cylin- 
der. The absolute pressure will then be 80 -(- 147 = 94.7 lbs. 
after compression, and the clearance is found by means of form- 
ula (i). Taking the total volume of the cyliirtlcr as equal to one. 
for the sake of convenience, and finding the volume of the com- 
pression space as a per cent, of the whole D =: 94.7 and K = 14.7 

and V is equal to 

1.1 

94 7 

In order to solve this equation it is necessary to resort to log- 
arithms as already shown. First finding the logarithm of the 
fraction. 



(13.25)* X 7854 = n8 sq. in. 
640 -f- 118 = 5.4s say s>S inches. 

The length of the compression space is thus shown to be ^ 
less than that found by the approximate method. The piston 
should extend far cnouph into the counter-bore to allow, on u 
engine of this size, about J4 inch over travel of the piston. 

The sizes of the cytindcr-head studs should be calculated for 
a pressure at least sixty pounds above the usual maximum p^ei- 
sure in the cylinder, to allow for sudden strains which are occa- 
sionally thrown upon the engine by very rich mixtures. The 
maximum pressure at the beginning of the expansion stroke it 
the compression pressure multiplied by 4 or So X 4 = 3™ '^5 
A"dding 60 lbs. to this amouni, ihc pressure upon which to base 
the calculations of the studs is 380 lbs. and the total pressure is 
the latter amount multiplied by the area of the counter-bore or 
380 X 118 =r 45,000 lbs. Dividing this among eight studs, the 
tension upon each stud would be 45,000 -4- 8 = 5,650 lbs., and 
allowing a tension of 10,000 lbs. per square inch as a safe streis 
for mild steel, the area of each .stud should be 5,650 -7- 10,000 = 
.565 square inches at the root of the thread. The corresponding 
diameter is .85 inches, and from a table of screw threads it will 
be found that the stud having a diameter next larger than .85 is 
lli, but that the i inch has a diameter at the root of .837 or with- 
in a little over 1% of the required size. The i inch stud will 
therefore be used. 

In regard to the number of sfuds. it is usual to have no less 
than six, and a good rule to follow is to use enough so that they 
will not be over six inches apart. In the ease of the cylinder 
under consideration, six studs would have placed them too far 
apart. The stud circle should be placed at the center oi the 
water-jacket and this will give the diameter of the stud circle as 
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FIG. 13, SROWING DIAHCTXR OF CAS SNOINE CYLINDER. 



Log. 14.7 = 1.167317 
Log. 94,7 = 1.976350 

1.190967 Subtracting 
1.3) .809033 Subtracting from i. 
.622333 

1377667 Subtracting from I. 
This last logarithm is that of the compression space, remem- 
bering that the total cylinder volume has been taken as i. The 
nimiber corresponding to this logarithm is a little less than .2382 
Three figures are alt that it is necessary to employ and the quan- 
tity taken will be .238^ The compression space should then be 
23.8% of the total cylinder volume. The volume swept over by 
the piston would then be 100% — 23.8% or 76.290 of the total 
Cylinder volume. If the added diameter given to the compres- 
sion space by the counter-bore be not considered, the length of 
the cylinder required for the compression space would be 23.8 -4- 
76.2 =: 31.3% of the piston displacement. The length of the 
compression space would then be 18 X •3'3 = 5 634 or 5% long.* 
Should it be desired to carry this computation to the refine- 
ment of allowing for the counter-bore, it will be necessary to 
find the volume displaced by the piston. This volume is 
(12)" X .7854 X 18 = 2030 cu. in. 

2030 X 313 = 640 cu. in. volume of compression space. 
The area of the compression space, allowing i4 inch for coun- 
terboring, is 



: 



* In tbe al>ove, and In alt future calcutationi la this series, the writer will em- 
ploy the slide rule. Hence any slight discrepancies discovered will be due to the 
limitations of ibat laitmtnent. 



14H + ^H = IS/-4- The circumference of the circle is 47.9 inclbe* 
and eight studs brings the distance apart just within the limit 

The thickness of the cylinder wall, the depth of the jacket and 
the thickness of the jacket wall are calculated by the formulas 
given above and are as follows: 

Cylinder wall (formula 11) = 12 X -09 = 108, say i 1-6 inches. 

Depth of jacket (formula 12) = 12 X -t ~ 1.2. say 1% inchci, 

Thickness of jacket wall (formula 13) = t2 X -045 = -54 
inches, say 9-16 inches. 

The Jour bolts which are used to boll the cylinder to the frame 
arc subject to the same tensile stress as the cylinder studs. The 
strain on each bolt is therefore 45,000 -^ 4 = 11.250. The bolts 
may be made of mild steel and the area of each would therefore 
be 1.I2S square inches and the diameter at the root of the thr«d 
should be 12 inches. The table shows that the bolt required is 
iH inches, the i>s inch bolt being a little too small. The thick- 
ness of the flange should be equal to. or slightly greater than, the 
diameter of the bolt. In the present instance it is made tH 
inches thick. 

The length of the projection below the flange for cewtering the 
cylinder in the frame should be about % the diameter of the 
cylinder and is tj4 laches in this case. The total length of the 
cylinder is the sum of the following distances: 

Projection of the piston head into the cylinder, i inch, 

Length of the compre?sion .space, sJ'i inches. 

Stroke of the engine, 18 inches. I 

Length of the piston minus the over-run, 12 inches, ' 

Total length of cylinder, 36^2 inches. 
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The piston should be l 1-3 times as long as the diameter and 
ot its length may be allowed to over-run the cylinder at the 
end of the forward stroke. 

The water-jacket should extend about lo^o of the stroke be- 
yond the end of the piston when the crank is at the outward dead 
renter. In this cylinder the jacket is allowed to extend 2 inches 
beyond the end of the piston travel. The length is therefore 
t6yi inches from the end of the cylinder. Other dimensions of 
ibc cylinder are shown in the figure. 

The site of the water inlet is obtained from the rule already 
given. It is 12 X .«S = i-8, say 2" pipe. It should be placed 
K> that the bottom of the pipe is as near as practical to the bot- 
tom of the jacket. 



ing out. if wc leave the shaft right jn there and pour the babbitt 
around it we shall get a better bearing than any boring out would 
give." 

So Jones went back after his "Prc-fcammered Babbitt Metal." 
which the crafty agent had sold him at a dollar a pound, but 
which looked to others like a lot of old lead He melted the 
metal carefully and poured it into the bearings, using plenty of 
"rosum" to make it flow freely and fill well. It did both, it 
flowed freely and it filled the cavity, apparently, in good shape. 
The engineer and fireman looked on with some interest. If the 
operation was successful they were learning; something; if not, 
they had an unpleasant all night's job in prospect to take the 
shaft nut and babbit the boxes in the orthodox way. ,\fter the 
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JONES ENGINEERING CO.. LIMITED. 

OBAPTBR 6.-MB. JONB8 TBIB8 TO BABBITT AN BNOINB 
BBARINO. 
You know that a good handle is a rather difVicult job to turn 
up and get a pattern which will look well and feel well; and hav- 
ing made one, it is quite difficult to turn another exactly like it; 
indeed, it is sometimes given to a new man as a test job, and in 
fact it was Jones' favorite test. He tried it on a young man who 
started in to work the other day, telling him to turn up such a 
lutidlc as he would think suitable for a machine which was under 
■ray. The youns fellow did a fairly good job, but he displayed 
h with inch a superior air that the old t^ian thought it necessary 
to give him a little lesson, "lest he forget." as Kipling would 
say. He examrnrd the handle carefully and finally directed him 
to make another just the same length, but a little bit larger, and 
in order to thow him the proportions of a perfect handle, Jones 
lel the calipers himself. On comparing these with the handje 
whiclt be had just finished, the new hand discovered that the 
"little bit larger" was only 1-16 of an inch, and he concluded 
that no man. let alone Jones, could be so discriminating as to 
iodge. by the unaided eye. within this limit; so instead of making 
a new handle to match the calipers, he closed up the calipers to 
tnaieh the old handle and passed them both in for inspection. 
"There," said the boss, "that's better; that's about right; don't 
you think yourself that it's a great Improvement?" 
*, Now. if the smart young Aleck had said "yes" he would have 
«cen all right, but he tried to turn the lAugh on Jones by giving 
the whole job away, thinking that the old man would join in and 
laagh with the rest. He was mistaken; if any laugtiing was to be 
dofM the yonng chap must do it himself. "Here. you. I'll teach 
yoa to make fun of me to my face; now you take these calipers 
and calip every durn handle in this shop and you just keep calip- 
inf until I tell you to quit" The young man argued that he 
wasn't bired to be snubbed like that. "Yes, you be, you're hired 
to do as I tell you, and you be a doin' of it." The young man 
•tarted in with what grace he could, trying his calipers on every- 
thing within reach, the old man watching him out of the corner 
of fats eye until he was called away, as you will presently be told. 
The young man, concluding that he had all the fun he wanted. 
pot on his coat and started off "down country" after another job. 
Aer<u$ the river from Jones was a mill where he was often 
^^■dtod to conduct repairs. One afternoon he heard some one 
^^^6ating to him from over "yonder." so he rushed to the back 
¥ 4oor and heard the engineer calling out: "Hullo-o-o Jones, 
f pM on your boots and come o-o-ovcr here!" As the fellow 
to l>e in trouble, Jones lost no lime in getting there. He 
that while the engineer and fireman had been fishing for 
■Dckrrt in the river, the belt had come off the regulator, allow- 
1041 the engine to race to beat Nancy Hanks. Now. accordmg to 
iH precedent, the fly-wheel should have exploded and killed some 
k^tapffcBsive person and finally have been picked up in the next 
^^Hkaty. but it did nothing of the sort. It ran faster and faster 
' WU5i the bearings became dry and the shaft became polished as 
fbo«gl> is ***>'' buffed and finally the babbitt melted and ran down 
on the floor. When Jones arrived he found the engineer rigging 
■p a chain hoist to take the shaft out from the boxes. He had 
Tieen there before." but Jones assured him that there was no 
need of taktnp it down, he could do the babbitting with the shaft 
is place. 

"Hadn't the babbitt ouglit to be hammered and bored out." 
asked the engineer. 

"No, I've got some babbitt that an agent sold me the last 
time he was round, said it was already hammered and as for bor> 
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" KMOCK lOMK INTBIXIOEMCB IKTO YOUR HBAD. MA. JOHES." 

melted metal had set and a few pails of water had been poured 
over the boxes to reduce fhe expansion of the shaft due to the 
heat, Jones picked up his ladles and directed the engineer "to 
start her up, easy at first." The steam was turned on. but noth- 
ing started; a little more steam was given, but she did not>move. 

"You must have stopped her right on the dead center." said 
Jones. 

"Didn't either — see for yourself." 

"Then you must have let the pressure go down, guest yoa 
have been fishing for suckers again." 

"There's pressure enough, same as usual," said the engineer, 
who had become somewhat distrustful of the operation. 

"Throw off your main belt, probably every machine in the 
shop is shipped on and you can't expect to start them all at 
once." 

"Yoti needn't trouble yourself to throw off any of oor belts, 
we have always been able to ttart with them on." 

"Take a hammer and rap on the boxes, guess they jest stick a 
little 'cause they are new." 

"Take a hammer and knock some intelligence into your head, 
Mr. Jones. The trouble is you have gone and soldered the shaft 
to the boxes with your patent babbitt and your rotm and your 
dum foolishness and I'd like to know what you are going to do 
about it." 

Well, there was nothing that could be done about it; the lAaft 
had become so heated and run so dry that not a particle ot 
oil remained upon it. and the babbitt metal, aided, p<^hap<. by 
the rosin, had clung to it so firmly as to hold it in place. Just 
how they ever got it free I can only gnets. bat it was without the 
help of our friend. Jones, who returned to hit shop with 
drooping spirits The story soon got around and evrrybixly 
was toon laughing at his numerous "bulls," until he finally sold 
his shop and left town. He, too, wandered off "down country," 
and going into a shop in search of employment, the first person 
whom he saw was the young tnan who had turned the handle in 
Jones' old shop. 

"Hullo, Aleck," uid Jones. "What be yoa doin' here " 

"Calipcring handles." said the young man with a grin, holding 
ap a pair of calipers. "You told me to keep ai it until you 
ordered me to (|Utt." W H. S 
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BUSHING A- LOCOMOTIVE CYLINDE5R. 

Owing to the generally unfavorable conditions under which a 
locomotive performs its work, the wear and tear of all parts of 
the machinery is much greater than on the mechanism of a sta- 
tionary engine for the same length of time. This statement is 
particularly true of the valves and cylinders. The dust and 
cinders drawn into the cylinder cocks when "drifting" and the 
often insufficient lubrication of these parts which follows the 
narrow-minded policy in the management of many railroads, 
demanding a maximum of mileage for a minimum of oil con- 
sumption, causes the cylinders to wear rapidly, and they fre- 
quently require reboring with a mileage of 150,000 miles or less. 
It therefore follows that a few years of service finds a locomotive 
over-cylindered or with cylinder diameters bored out to such a 
diameter that the tractive force of the locomotive due to its 
weight is not sufficient to balance the pressure on the pistons 
•and excessive slipping follows when such an engine is starting a 
» train. Besides this trouble, there is also the danger of rupture 
' from the internal pressure on the walls of the cylinders which 
^havc become excessively thin from the wear and frequent rc-bor- 
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When this condition of the cylinders of a locomotive has been 
reached, it is quite common practice in many locomotive repair 
shops to bush the cylinders, or, in other words, to insert a thin 
liner in them which reduces the diameter to the normal size and 
gives them a new lease of life. Although the operation of bush- 
ing a locomotive cylinder is simple, it is, however, interesting 
and will bear a general description, as there are some 
kinks in the operation that are the result of practical experience. 

The casting that is to be a cylinder bushing is made in the 
form of a hollow cylinder having a wall thickness of about ij^" 
for a 20" cylinder and a length of perhaps 4" greater than that 
required between the heads. The cylinder is bored out for the 
bushing before the latter is turned and the bushing is generally 
bored before being turned. The boring is usually accomplished 
in the smaller repair shops on a lathe rigged for the purpose. 
Fig. I shows the general arrangement of a lathe for this work 
which was used in the Fallbrook Railway shops at Coming, 
N. Y., and the following described operation is the one followed 
in this shop. As will be noted, the bushing E is held in two 
huge steady-rests or chucks F F, which in this instance were pro- 
vided with three adjusting screws each, for holding and centering 
the bushing with the axis of the lathe. The boring-bar used for 
boring bushings and new cylinders is shown in Fig. 2, which 
shows the cast-iron bar at A to which is splincd the boring-head 
with multiple cutters at B. The feed-screw with its star-wheel is 
shown at C and the split nut for the feed-screw at I I. The bar A 
was made, as stated, of cast-iron which gives great stiflfness, and it 
was provided with steel centers D D which gave better wearing 
results than would have been obtained from the cast iron bar 
with plain centers. After the bushing was bored, the ends were 
beveled out with a cutter in the boring head so that the bushing 
would center itself accurately on the mandrel shown in Fig. 3. 
This mandrel, as will be seen from a glance at the cut. has two 
tapered parts A A which are split at one side and provided with a 
clamp screw across the division line so that the two cones can be 
firmly gripped to the bar B. In addition the bar B is provided 
with a keyway in which feathers in the parts A A engage. The 
nut at C is for forcing the right cone to the left and thus clamp- 
ing the bushing between the two opposing cones. To drive the 
bushing when turning it down to the proper diameter, it was 
found best to drill and tap a hole in the bushing for a (tud H 



Fig. 4, and drive from that point instead of attempting to drive 
from the mandrel, as when this was done it was necessary to 
clamp the bushing so tightly that it was likely to be sprung out 
of shape and even when clamped as securely as possible would 
sometimes slip and cause trouble. 

After the bushing was turned to the proper size, which must be 
enough larger than the diameter of the cylinder to give it a 
shrink fit, it was cut nearly, but not quite in two, with a parting 
tool, as shown at Fig. 4, and then the ports were drilled and 
chipped out so that they would correspond to those already in 
the cylinder. When boring the cylinder a shoulder is left near 
the back head against which the bushing will abut when in posi- 
tion, and when cutting off the bushing in the lathe it is left long 
enough to project slightly from the face of the joint so that it 
can be finished down flush when shrunk in place. When the 
bushing is ready for insertion, the cylinder is healed to expand 
its diameter to a size sufficient to admit the bushing freely and to 
do this without danger of getting caught, it is usually warmed np 
enough to enlarge the diameter from 1-32" to 1-16" greater than 
that of the bushing. This is necessary on account of the rapid 
cooling of the cylinder with a consequent reduction of its diam- 
eter and an accompanying healing of the bushing and conse- 
quent increase in its diameter. So it is evident that any little 
delay at a critical point may result in a very awkward predica- 
ment and one not well calculated to increase the prestige of 1 
machinist who is so unfortunate as to become "stuck" when en- 
gineering such a job. The cylinder is sometimes warmed to the 
required temperature by a light wood fire built in the bore, but 
as this makes a dirty job and requires the most scrupulous nicety 
in cleaning out the debris after the heat is taken and at a time 
when moments are precious, the Bunsen gas burner shown in 
Fig. S can be made and used with great success, as it requires $0 
little gas for the heating of a cylinder that the cost is trivial, and 
being perfectly clean in its action no time is lost in cleaning out 
any debris after the removal of the heater. 
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To facilitate the insertion of the bushing, its surface is well 
smeared with a coating of white lead and oil which acts as t 
lubricant while entering it and afterwards fills up the interstices 
between the bore of the cylinder and the bushing so that any 
leakage will be effectually shut off. When putting the bushing 
into the cylinder, the ring that projects and which is nearly cut 
off, is found to be very convenient and necessary for 
obtaining the proper location of the bushing so that the ports 
shall register with those in the cylinder. By slipping a monkey- 
wrench on to the projecting part, the bushing can be readily 
turned to its proper position, which would be a rather awkward 
proceeding to accomplish without a projecting part. After the 
bushing is in place, it is drawn firmly against the shoulder at the 
further end by a long bolt and cross pieces across the mouth o( 
the bushing, and by leaving it under these conditions until cool, 
the bushing cannot draw away from its abutment at the farther 
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ewl. After ih* now unnecessary ring it knocked off and the end 
6niihed off flush with the cylinder, the job is complete providing 
the Uthesman has counterbored the bushing to the correct di- 
nentions. If this has been neglected, it must be done when the 
boring bar is in position for facing off the joint. 

In some quarters, the bushing of loconjotive cylinders has 
fallen from favor not because it is not a good mechanical expedi- 
ent, but from the fact that it is often necessary to reduce the 
cylinder diameter slightly below the nominal diameter in order 
to use a bushing having walls thick enough to be of any practical 
value. This occurs only on locomotives having cylinders with 
thin walls to begin with, but the "kick" that comes from the 
frtight engineers when a locomotive gets new tires and has the 
cylinders bushed in such cases, is one that does not increase 
tbe mmster mechanic's peace of mind. With an increased driver 
diameter and a reduced piston area, the starting power of a loco- 
motive may be greatly reduced, and. although possibly far more 
eco n o m ical in fuel and water consumption, the practical disad- 
vaalacrs overbalance any gains that may result from economy 
or cheapness of general repairs. It has in consequence been 
found to be better though more expensive practice under these 
conditions to replace worn cylinders with new ones of full diam- 
ctar than to bush old ones down to a slightly smaller size. 

• • • 

BORINQ RIO FOR BNQINE FRAMES. 

CUARI.RS FOSDICK. 

This cut shows a very effective device for boring the guides 
for cross-head shoe* upon a girder engine frame. The center- 
ing bar is held by a "cat-head" at the cylinder end of the casting 
and by a U-angle iron and step at the off-set end and remaini 
in place until the machining of the casting is fully accomplished, 
with the exception of the drilling. The bar has centers in its 
ends for use in the lathe and is used as an arbor to face both 
ends of the casting. 

After the facing is completed and before removing the arbor 
or bar from the casting, the boring head is attached. Tliis 
iMad is constructed in halves to clamp around the bar, and 
wbllc it produces what may rightly be called "bored guides." it 
is in reality a "planing head" rather than a "boring head." 
There are two cutters, one for the upper and one for the lower 
gtttde. fastened to opposite sides of a sleeve, which reciprocates in 




^^V BoaiNo aio poa aMcimt riAsus. sbowk m roamoN. 

^^bc arc of a circle about the axis of the bar. This sleeve, in- 
I stead of having its bearing directly on the bar, bears on an- 
other sleeve which is feathered to a slot in the bar so that it 
I can slide but not turn upon it, and thus the wear upon the bar 
I, is raduced to that of the mere sliding of this bushing upon the 
I bar as the cutter head advances. 

Reciprocation of the cutter head rather than rotation is de^ 
•ircd in order that the central rib of the engine frame may be 
aa near the center line of the guides as possible, thus increasing 
the niflneas of the guides. Only enough clearance for the pas- 
oi tbe crosshead is allowed. 
Aa sttfled. the cutter head is provided with two cutting tools, 
for each guide surface. These tools are made adjustable 
forboringthc right diameter and are readily set by callpering from 
ifcc cot to the bar surface. The reciprocation of the cutter head 



is obtained by a short connecting rod between a pin on the 
cutter head and a pin in the face of the driver. This driver has a 
gear-tooth rim and is carried in a bearing on the standard 
which forms the sleeve for the cutter head to move upon and 
which, as we have before said, moves forward as the cut ad- 
vances. This driver engages with a pinion feathered to a shaft, 
plainly shown in the engraving, the pinion bein^r carried forward 
with the cut by the standard, which also makes a central sup- 
port for the shaft. At one end of the shaft is a gear which 
again engages with a pinion on one end of a short shaft, which 
carries at its other end a belt driver pulley as shown. By this 
back-gearing a powerful cutting force is given to the cutters 
and roughing out is done quickly and easily. The feed or 
forward motion of the standard and cutter head is obtained by 
a threaded feed rod lying so as to just clear the cutter head. 
This rod has a ratchet wheel feathered to it. which is connected 
to a nut in the standard. 

The ratchet is operated by an eccentric and strap on the back 
side of the driver gear. By changing the position of the pla 
in the driver gear the stroke of the cutting tools can be set to 
agree with the diameter of the surface of the guides and tht 
width of the guide faces. 

This boring and facing rig forms a stiff arrangement, and as 
the work of facing the frame and boring the guides is done at 
one setting of the bar, the work should come true. It is 
another of the practical devices which are so common in Ameri- 
can shops for accomplishing simply and correctly a needed re- 
sult. This tool has been used for many years by the Fitchburg 
Steam Engline Co. in their shops at Fitchburg, Mass. 



In view of the discussion among engineers as to the material 
and design for the cables for the new Brooklyn bridge it is inter- 
esting to recall that Col. Roebling, the chief engineer of tlie 
bridge, decided, after nearly six years of experimenting with 
steel wire of foreign as well as American production, that 
neither open hearth nor Bessemer steel could be made which 
would come up to the requirements he thought it necessary to 
demand lor the cable wire. As originally drawn his specifica- 
tions excluded steel made by these processes, and carefully stipu- 
lated that crucible cast steel should alone be used. A more 



mature consideration of this titpuiation when the subject came 
up for final discuuion before the Board, however, re- 
versed his opinion. At the present ume the cheaper grades of 
steel have been so perfected that there is no doubt as to their 
qoality. 




A good scheme to follow in crosa-tectioning tracings is dc> 
scribed by a writer in the ''Mechanic Arts Magazine" who says 
thar he never sections the original drawing accurately but merely 
indicates the sectioning roughly. Afttr tlM tracing is ready for 
sectioning, he slips s piece of cross-aectloa paper which is ruled 
about i-i6' apart, under the tracing paper and traces the required 
sectioning. If the sectioning is to be fine, every line is traced; 
but if coarse, only alternate tines are traced, or every third line 
for very coarse work. 
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CIRCULATION STATEMENT. 

The regular edition of Machinery for February is 20,500 
copies. .American Machinery is the title of the foreign edition, 
printed on thin paper and comprising all the reading and adver- 
tising matter in the domestic edition. No sub.scriber is entered 
on our mailing list until his subscription is paid for, and alt sub- 
scriptions are stopped at expiration. No papers are sent free 
except to advertisers.'exchanges and circulation agents. 

The circulation of the three leading papers in the machinery 
trade, .so far as it is possible to obtain the figures, is as follows: 

The Iron Age, about 7,000 

The American Machinist, about 12,000 

Machinery 20,500 

.A. prominent manufacturer of machine tools in Great Britain 
expresses the opinion that the present period of unexampled 
world-wide business activity is rather unfavorable to the formings 
of an opinion as to the ultimate results of .American competition 
as regards machine tools and engineering in general, as users 
are at present in many cases glad to supply their recjuirements 
from any respectable source, and the former prompt delivery of 
American tools is not now to be relied upon. He considers the 
real tug of war will come when things quiet down to a normal 
level, but as that time seems, as yet, far distant, such changes 
may in the meantime be brought about on both sides the Atlan- 
tic, which may materially alter the present complexion of alTairs. 

4< « * 

GIVING VS. WITHHOLDING INFORMATION. 

When a manufacturer buys a machine, he almost invariably 
does so upon the advice of some person connected with his firm 
who is acquainted with shop methods and is competent to ren- 
der an opinion as to its merits. Before expressing a preference for 
any particular machine, such a man wants to know about its de- 
tails of construction and he will make it a point to find out about 
these, by some method or other, if he can. If, in addition, he 
knows something about the methods and care used in its man- 
ufacture, and is favorably impressed with them, the more likely 




will he be to recommend the machine, other things being equal. 

One of the most important objects of a technical paper is to 
publish just the kind of information that a man in this position, 
who is responsible for the purchase of machinery, desires to ob- 
tain. Such information is valuable alike to the mechanic, who 
i.s interested in all that is new in machine construction, to the 
manufacturer who wishes to disseminate knowledge about his 
products and to the buyer who is anxious to learn as much as 
possible about that for which he is to spend his money. 

In attempting to gather this information, however, one mccis 
with view.s, concerning the advantages or disadvantages to the 
manufacturer of allowing information to go out for publication, 
that are as difTcrent as black is from white. Some firms, who are 
building modern machinery by modern methods, object very 
strongly to the publication of matter thai they say will be for 
the benefit ol' their competitors and the point is raised that the 
development of their methods has cost them both time and 
money and they believe they are better entitled to the results 
of this experience than any one else. 

On the other hand, other modern firms, who are building just 
as good machinery as those first mentioned, and by just as good 
methods, court the utmost publicity through the press and 
give every opportunity, not only to illustrate details of the 
machinery that they are building, but to describe the methods by 
which their products arc turned out. They, in their turn, state 
that they consider the publication of such information as an ex- 
cellent educator for the public with regard to the work they are 
doing, and that the more interesting such information is made 
and the more complete it is, the better the advertisement for 
them. 

Here, then, as in many other departments of life and work, 
we have two contrary views, emanating from similar sources and 
both given as the judgment of men who base their judgment on 
\ears of experience. Both opinions cannot be right and without 
attempting to decide how great an element of error there may 
be in cither or both, it can be said with justice, that, as far as 
we are able to determine, those who adopt what we may call the 
"open" policy are just as successful as those who do not. If the 
open policy is actually detrimental, it evidently does not seri- 
ously handicap the firms who have adopted it. 

That many concerns are greatly annoyed by their competitors 
copying their products, we are well aware. This thieving is not 
only continually in progress here at home, but abroad as well, 
and it is likely to increase among foreign builders in their efforts 
to meet .American competition. The copying is done, however, 
not from newspaper articles, but from the machines themselves. 
If a firm determines to copy the machine of another, a machine 
will be bought in the open market, or at least examined, op- 
portunity for which is offered as soon as the machine is placed 
on sale. 

Trouble from copying comes mainly from reproducing feat- 
ures of machines that are regularly manufactured rather than 
from the adoption of their methods of manufacture. There arc 
too many good mechanics employed in the different shops, and 
too many tools of all descriptions for turning out all kinds of 
work, to make it worth while to attempt to copy methods, ex- 
cept, possibly, in some few or unusual instances. 

Our advice is to give just as much information to the put>- 
lic about the construction of machinery as it is felt can be given 
without absolute injury to the business of the manufacturer. 
This supposed injury should be brought down to a dollar and 
cent basis — the same basis by which any department of busi- 
ness is estimated — and if it is believed that an injury will be 
realized that will show itself in decreased profits, there is noth- 
ing more to be said. Often times, however, we are suspicious 
that the injury may be more imaginary than real and that the 
real change in profits comes in the way of an increase to him 
who adopts the "open" policy. 

* « * 

While the making of small tools is not profitable when their 
cost is compared with the regularly manufactured lines, Ihere 
are not many machinists but have a few tools of their own make 
and the apprentice who does not early evince a disposition to 
make some tools for himself, is not usually adapted to his chosen 
vocation. 
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BSTINa THE STRENGTH OF MATERIALS- 1 . 

ITBN8ION AND T&AHSVSBaa TSStS. 
Edw. F. Millbr. 
different mechanical tests commonly applied to determine 
e strength and elasticity of the materials used in construction 
c tht (uilowing: Tension tests, compression tests, transverse 
m, torsion tests, impact tests and repeated stress tests. A 
(cuncn may be subjected to one or more o( these tests. As 
3ikm tnts are the most common, this class of testing will be 
mill* Mid first 



riC 1. OLSSN TXtTING MACHINE. 

i Biai^ lever testing machine is shown by Fig. i. It con- 
tt of a hoUow bise A, in which a number of bevel gears are 
Miectcd CO a« to turn four spur gears which act as nuts on 
r cpHned screw*. These screws pass up through the platform 
the nuchine and fasten lu the pulling head B. Outside nf 
•e »CTrws there are four cast-iron uprighl<> f,i&tencd to the 
kfonn but entirely free of the screws. These uprights hold 
Ibe top a outing similar to that fastened to the four pulling 
rwft. The platform C rests on lour knife edges fastened in 
I catt-iroa levers marked D. The fixed fulcrum of these 
Of b carried on the top of the casting A which forms the 
ends of these two levers rest on a knife edge 
}nd lever which in turn connects with the scale 



weighed on the scale beam. To measure the amount the sped* 
men .<itretchc$, two clamps, as shown by Fig, 2,* are fastened to 
the piece of boiler plate 8' apart. A micrometer having a prick 
punch mark in one end and an extension piece screwed into the 
other end is used to measure the extension on two opposite sides 
of the specimen. As the stretch will be determined by the dil- 
ferencc of readings, it is of no importance if the two sides of the 
clamps holding the measuring points are not exactly the same 
distance apart. 

Suppose that 500 pounds load is put on the specimen and the 
readings of the micrometer for the two aides are noted; tittiilarly 
4.300 and so on, as shown by the logshcct of the teat which 
follows: 

TXMSION TKST. 
No OMt, N«V. I, 'M- 

SptciMcn, SiMl Boiler Plata. 
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Length between clamps 8* 

Dimension of cross section *-33yJ3X-3"5o" 

Elastic limit 16.500' 

Ma.ximum load 28,500" 

Dimensions of fractured section... •95X30* 

Ultimate extension in 8 inches 2.24* 

Elastic elongation for ta.ooo Iba. load 

equals 0064' 

Area of original section; >q, ms 5000' 

Elastic limit ; lbs. per sq. in 3^000* 

Maximujn load; lbs. per sq. in. orig. sect. . 57,000" 

Area of fractured sect. ; sq. in .lOoo' 

Reduction of area of cross sect; per cent. 6.0' 

Ultimate extension; per cent of 8 in 2&0' 

M odulus of elasticity jo,ixx>,ooo" 

Column 8 of the log sheet gives the stretch per inch for each 
500 lbs. increase of load. The amount or rale of this stretch t« 
nearly constant till the interval is reached between 16.500 anJ 
17.000 lbs. load, when Uie rate of stretch for 500 lbs. suddenly 




n 
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m vhere the load is weighed. The lever system and scales 
pneiically the same as in the common form of platform 
ea tisied b>' frrocers. Each of the castings, fastened one to 
•crews and the other to the uprights, has a rectangular bole 
mgh the center. The narrow sides of this hole are inclined 
Bt V6 an inch in a length of 4 inches Two wedges of hard- 
I cast steel fit into this opening. The wedges are roughened 
Jicir inner faces in order to grip the specimen. 
rt na viypose that a piece of steel boiler plate 1.333J" wide, 
0* thick and 18" long is put into the machine and gripped by 
wedgea. On turning the hand wheel E so as to draw the 
w% down, a load is put on the specimen. The load on the 
produces an equal downward load on the uprifibta 
tara. carry the load to the platform where it may be 




increases and continues to increase with the succeeding load4. 
The load per sqtiare inch at which the rate of stretch first changes 
is called the elastic limit In this case, the load on the scale beam 
at the beginning of the change wa* 16,500 lbs., and aa the area 
of the cross section of the specimen is i.3J3JX.J75o=.SOoo iquare 
inches, the clastic limit ts JJ.ooo lbs. per square inch. If the 
amounts of total stretch were plotted graphically irt thoold get 
a line like Fig. 3 called the stretch diagram. The point marked 
A ia the elastic limit and a point nurked B a little farther to 
the right is called the stretch limit 

It is difficult to determine the tme elastic limit without the 
aid or ttae of dalicat* tutMUiwf Apparatus reliable to leas than 

* Thoae arc ikttwa la • toHaaaiil iHMBi mt m TtnMal peadioo, OMtb m thcf 
would hAVota tb« 



176 



MACHINERY. 



February, 1900. 



.0002 of an inch. The stretch limit Is a little higher than the 
clastic limit and as it can be found much easier and quicker than 
the latter, it is often given as the elastic limit If the scale beam 
ia balanced with loads on the specimens and allowed to remain 
under load for a minute or two, it will be found that, up to a 
point in the immediate vicinity of the elastic limit, the scale 
beam will still be balanced at the end of the time. On passing a 
trifle beyond the elastic limit it will be impossible to keep the 
•cale beam floating unless the loading screws are drawn down 
continuously. The point where the specimen would not hold the 
load balanced is the stretch limit A point somewhere near the 
clastic limit, between the elastic limit and the stretch limit, may 
be found by counting the number of teeth the hand wheel cog 
advances in putting on successive t,ooo lb, loads. If the speci- 
men docs not slip in the holders, the number of teeth will be 
about the same for each load till after the elastic limit is passed 
when the number increases rapidly. 
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On many testing machines the stretch diagram is drawn by the 

machine. A measuring device arranged to multiply the stretch 
of the specimen many times records on a paper dram moved to 
correspond with the load shown on the scale beam. The dia- 
gram is then interpreted as explained. After passing the elastic 
limit, the measuring clamps are removed from the specimen and 
the maximum load which can be put on the piece is noted. The 
maximum load is reached in the case of iron and mild steel 
some time before the specimen fails. After passing the max- 
imum load, the specimen pulls down rapidly, behaving much a* 
molasses candy would, and finally fractures as shown by the 
cut Fig. 4. 

The ultimate stretch is found by putting the broken pieces 
together and measuring the distance between the points where 
the measuring clamps gripped the specimen. This distance can- 



FIG. 4. BROKEN SPECIMEN. 

not be measured closer than i-ioo of an inch. In this case the 
distance was ia24", giving 2.24" or 28% of stretch in 8 inches. 
The dimensions of the fractured section are taken and the reduc- 
tion in area figured. The fractured section as measured was 
•93X20" giving an area of .190 square inches. The reduction is 
.500 — .i90=.3io-h.5 gives 62% as the reduction. 

The modulus of elasticity in pounds per square inch is the load 
per square inch divided by the stretch per inch of the length 
produced by the load. Suppose the modulus of elasticity to be 
calculated between the loads of 500 and 12,500 as shown on the 
scale beam. The difference between the mean readings of the 
mi<:romctcr at these loads is .0064" as the stretch in 8" or .0008" 
per inch for an increase in load of 12,000 lbs. on the scale beam. 
As the original section of the boiler steel was 5" area, this cor- 
responds to an increase of load of 24,000 lbs. per square inch 
24,ooo-T-,oooS=30,ooo,ooo, the modulus of elasticity. The modulus 
of elasticity is calculated with loads under the elastic limit. A 
small initial load is commonly taken as the starting load. This 



ensures the gripping of the wedges, and all the levers of the 
machine are brought to a bearing.. 

When the testing machine shown by Fig. I is to be used for 
comparison work, the hole in the pulling head is filled by a 
hardened steel disc, so arranged' that it can swivel a trifle to 
allow for any lack of parallelism in the two bearing surfaces of 
the specimen. 
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no. 5. SIMPLE LEVER MACHINE. 

The piece to be tested is placed between the pulling head and 
the platform. There are many different forms of testing ma- 
chines. Those which are accurate are arranged to weigh the push 
or pull transmitted through the specimen. In some inaccurate 
machines the load is applied by a hydraulic cylinder and figured 
from the pressure and the area of the piston. The piston or 
packing friction is variable and may amount to more than 35 
per cent, of the calculated load; hence the amount of load on the 
specimen cannot be told. 

A simple form of lever machine used to quite an extent it) 
England is shown by the sketch, Fig. 5. There is a hydraulic 
cylinder for applying the load to one end of the specimen and 
a single lever with heavy poise weight, often 2,000 lbs,, for weigh- 
ing the load at the other end of the specimen. 

In the laboratory of the Massachusetts Institute of Technology 
is a 300,000 pound Emery testing machine for both tension and 
compression tests. This machine has so many interesting fea- 
tures that the Editor has asked for a more extended description 
than was originally intended. As this can best be given in a 
separate article, the description will be deferred until the other 
subjects of the series have been completed. 
Transvarse Tests. 

By means of transverse tests we determine the strength and 
stiffness of timber beams, trusses, iron girders and I beams, ce- 
ment beams, etc. It is especially desirable that transverse tests 
should be made on full-sized specimens. Most of the large testing 




FIG. 6. KRONT VIEW OF LARGE TRANSVERSE TESTING MACHLNB. 

machines for this class of work are "home made." Figs. 6 and 
7 illustrate a large transverse testing machine used in the en- 
gineering laboratory at the Massachusetts Institute of Tcch- 
nulqgy. It is of lOO.ooo lbs. capacity, and will test a spscinwri 
up to 26 feet span. 

The machine is quite simple. Two steel girders rest at the 
center on a framework raised 4" above the floor. These girders 
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tupport two movable carriages which hold the jack-screwt used 
for applying the load. At the center of the machine there are 
three tevera used in weighing the load. Two of these levers are 
beneath the girders of the machitxe. and do not show in the cut. 
The main lever gives a niulliplication ot to to I. It is of steel, 
about 6 ft. long, and at the larger end it is ij* deep and a%' 
thick. A steel yoke put over the specimen fastens to the lever 
system. The load is applied by raising the jacks at the ends 
of the specimen, and it is weighed through the pull exerted on 
the levers by the yoke attached to the center of the specimen. 
The ateel girders forming the bed must carry, without undue 
fiber stress, the maximum load which the machine can exert. 

Figs. 6 and 7 show a white pine beam which had been in 
•ervice at least 75 years. The stick Is 15* deep and 157^* wide. 




no. 7. BACK vuw or lakgk t&anbvkrm tbstimo machini. 

The span was 30 ft In the test made on this beam in the testing 
machine the load was applied at two points, one foot cither side 
of the center. The manner of distributing the load is shown by 
the I beams at the center of the machine. The deflection of the 
beam was measured in the following way: On either side of the 
beam a fine steel wire was stretched over pins driven into the 
beam directly above the supports and at t^he center of the depth. 
A ten-pound weight on the end of each wire kept the wire in 
tendon. 

A micrometer was fastened to each side of the beam at the 
center of the length and depth of the specimen. The face of 
the micrometer screws was set parallel with the wires, the screws 
being perpendicular. 

TaANSVKXSB TEST. 
j(Ok tiA. Date, OctolMr •!, iSm, 

Sprrtawii WTiltf pioe be&ni ukea from an old aarket en State Street, Boa- 
IML Spedmcn at Imt 73 y-enn old. 
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To take a set of readings, the screws were turned down till 
contact «vaa made with the wires; then the readings were taken. 
tn the log given above, which represent the test on piece No. 616 
I abown in the cuts, two a«(s of readings were taken on each 
L aicrooieter. Columns 3 and 3 arc readings on one side and 
^^■tolaauis 4 and 5 on the opposite side. Micrometer reading* were 
^^^eootinued above ai.ooo lbs. load. With the high loads, the 
' deiectioa wit) depend to a consderable extent on the length of 




time the load was left on the specimen before the readings were 
taken. 

In the calculation of the results following the log no explsna- 
tion of the formulas used will be given, as these may be found 
in every work on applied mechanics and in most of the en- 
gineers' handbooks. 

If we neglect the weight of the beam itself, the bending mo- 
ment, due to the load, will be uniform for a distance of 2 feet at 
the center, and gradually grow less till at the supports it is cero. 
The bending moment due to the load on the beun is eqtial to 
64.70a 

X 9 X 12 inch pounds. 

3 
The beam itself weighs 953 pounds. This weight is uniformly 
distributed and the bending moment due to this will be a max- 
imum at the center of the beam equal to 
953 X so X la 



8 
The sum of the bending moments must b«ve been equal to 
the apparent outside fiber stress f, times the moment of rcsistxnce 

1 
of the section — where I is the moment of inertia about the 

y 

neutral axis and y is the distance from the center of gravity 
of the section to the outside edge. 

64,70a 953 X so X 13 f X 15.«75 X 15 

X 9 X ta > = 

3 8 6 

f called the modulus of rupture calculates as 5,917 lbs. The 
modulus of elasticity E is calculated by means of (he lormula 
for deflection. The formula for deflection for a certain increase 
in load is, for this manner of loading and for the spans taken 
383.834 load 



EI 
By increasing the load from 1,000 to ai,ooo, the deflection was 

increased .8763'. 

383,834 X 30,000 X 6 

.8763 = 

E 1S.875 X 15 X IS X IS 
E = i,4S0.8oo 
This expression for deflection may be derived from that gives 
for a beam loaded at • point one side of the center- 




no. 6. MAI3IIN1 rOK TIMS TXST Of SSAitS. 

The deflection at any distance x when x U lest than « l» 
W(l-») W« 

V s» X • 4- ' (3 II 1 - • F — •■) « 

61 EI 6IEI 

Put W equal to 10,000, I = 340, a = 13a. x s= tao, and the value 
V or the center deflection due to W will be found. Another 
JU>ad of 10.000, placed an equal distance the other tide of the 
section, would produce an equal deflection, hence twice the above 
expression will givt the value for the loading shown lor the 
beam in Pigs. 6 and 7. 

The maximum intensity of longitudinal shear is calctilate^ 
from the formula 
3 (breaking load -t- weight of bc«m) 3 X 6}. 655 
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This is greatest at the sapport. When a beam bends, the upper 
half being in compression and the lower half in tension, there 
is a tcadeocy for one part to slide by the other splitting through 
the center. This action ukes place quite frequently in timber 
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Time Teats of Timber, 

If a timber is kept loaded for a long time, the deflection re- 
snlting is nearly double that which would take place when the 
load was first applied. It is very common to find floors in 
mills which show the effect of this increased deflection with time. 
When the deflection, after years of loading, must not exceed a 
certain amount, the size of the timber has to be made consid- 
erably larger than would be figured by using the ordinary safe 
fiber stress. 

A number of experiments in this line have been made at the 
Massachusetts Institute of Technology in past years. The re- 
stilts of these tests are given in Lanza's .Applied Mechanics. 

Fig. 8 shows a recent machine built to test large timbers. 
There are eight 6' xI2" yellow pine beams of 15 ft. span in the 
machine at present. These have each been loaded with 6,330 
lbs. center load since March. 

The deflections were measured at first every day. later every 
week. 

The moisture in the air and the decrease in cross-section, due 
to seasoning, are also recorded. 

• • » 

One of the remarkable operations in glass manufacture is the 
making of tubing for thermometers, especially for those used by 
physicians. The diameter of the bore is so small that it is 
scarcely di'<cemib!e to the naked eye when not filled with mer- 
cury, probably being not over one-thousandth of an inch in diam- 
eter. The diameter of the hole must approximate a uniform 
si^e. but such is the remarkable viscosity of glass and the skill 
of the operator that at the Coming Glass Works this tubing is 
drawn regularly to a length of over eighty-five feet. 

The method of drawing is quite interesting and is done by one 
man and a helper who have become expert at the business. By 
improvements in the process of manufacture tlie Corning Co. 
are said to have practically a monopoly of tube making. One 
ot the prominent features of their process is the use of a tower 
into which the tubes are drawn and allowed to hang vertically 
until cool when they are lowered and cut into sections of con- 
venient length. 

* • • 

CIBCULAH SAW FOR MACHINE SHOPS. 

It IS but comparatively few years since the shop saw came into 
existence, but it is used extensively, partly, probably, because of 
its low first cost and partly because, in spite of its defects, it 
has proved to be a very useful machine. We illustrate in this 
number a new circular metal saw designed to do the work of the 
power hack saw, but in a better manner. The circular saw has 
been entirely successful for sawing hea^'y structural shapes and 
this adaptation of the same principle to ordinary shop work 
presents some very interesting features. As will be seen, the saw 
is supported by an overhanging arm which swivels at one end 
and can be raised clear of the work if desired. Power is trans- 
mitted from the pulley shaft, through the two spur gears shown, 
to a pair of bevel gears, one of which is on the shaft with the 
larger spur gear and the other on a short shaft running at right 
angles to the saw arbor and connecting with the latter through 
another pair of bevel gears. The supporting arm for the saw 
swings about the center of the shaft carrying the larger spur 
gear. Two speeds, for sawing either hard and soft metals, can 
be obtained by transposing the two spur gears and the saw can 
be operated either by belt or hand power. The crank will fit 
either of the driving shafts, thus allowing a slow, powerful mo- 
tion, or a rapid motion, as desired. 

The feed is by means of a weight placed on top of the swinging 
arm and the feed is graduated by sliding the weight out or in. 
Among the special features of the machine are an adjustable 
post to regulate the depth of cut. and removable vise jaws, which 
enable special work, that cannot be held in the vise, to be done. 
This al.so makes it possible to saw at any angle. 

It is claimed by the makers that the machine will saw straight 
with no loss of stock from the saw running sidcwise; that the cir- 



cular saws do not break in actual use and that they can be 
sharpened in a few minutes by unskilled labor, a small einer 
wheel and grinder being furnished for the purpose; that the saw' 
will wear down only about an inch a year in an ordinary jobbing 
shop where reasonable care is taken in grinding, and that a saw 
will stay sharp long enough for a day of hard sawing and then 
will simply need to be touched up at the points. 

A sample has been sent us of the end of a tube cut with this 
saw. The tube is if^ inches in diameter and a piece 1-16 inch 
thick was cut ofT, which shows a smooth, even cut The pres- 
sure necessary to make a saw cut depends very much upon the 
number of teeth in contact. In sawing a railroad rail, for in- 
stance, more pressure will be required in sawing through the 
ball than in sawing through the web. It is not possible to en- 
tirely overcome this, but in sawing different diameters of round 
stock something is gained by having saws with coarser or fineri 
teeth, using coarse teeth on large diameters and fine teeth on 
small diameters and tubes. 




NKW METAL SAW. 

If the saw be perfccty round, all the teeth in contact must cut, 
or none; therefore for 'he gravity feed there is an advantage in 
not having the saw perfectly round, for when the teeth are some- 
what irregular, only the high ones cut when operating on large 
stock, while they all cut in small diameters. The saw acts more 
like a file than like a cutting tool and hence the shape of the tooth 
is not so importaiit as its sharpftess. which can be easily main- 
tained if taken at the right time. Thin tubing requires a fine 
toothed saw. so that the distance between the teeth should always 
be less than the thickness of the tubing, as otherwise the teeth 
will catch. The machine is for sale by the Marshall and Hus- 
chart Machinery Co., Chicago, and appears to us to be a ma- 
chine of considerable no\'elt>' and interest. 

♦ ♦ ♦ 

A Springfield, Ma.ss., paper is credited with the following item: 

"The moldcrs are grinding their axes and sharpening their 

sledge hammers to go to battle with the Springfield Foundry 

Co.. which is using four scab wheelbarrows that were bought of 

the company," 



Lumbermen, blacksmiths and molders are all one in the eyes 
of this reporter. With a strike of this kind in progress some- 
body is likely to get hit. 
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A TOOL FOR SETTING AN OIL TtJBB. 

r MACHrNKRY. 

li toot u one of the special tools that it was (otind ncces- 
to butid in manufacturing a ncM' machine; a simple tool 
me that {nltils all requirements. Its use is necessary when 
ig a curved oil tube, as shown by Fig. 1, into a piece of 
■•chine where there is but little room, and in such a way 
the curved part only will remain out. It was a little puz- 
at first to know how to hold the tube while driving it in 
lut changing its form or bruising the end. A tool was 
, however, for the purpose and found to be satisfactory. 
»hown in Fig. 2. A is a handle, at the end of which is a 
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Fig 
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IIOLDKa FOK DIIVINO OIL TOBKS IN PLACS. 



g block B. The sliding block is held in place by straps 

vcted to the handle. You will notice a form cut in the 

c at (a) and also in the sliding block at (b), which is the 

form as the oil tube. Riveted in the sliding block is a 

O, which makes the stop for the end of the tube, and the 

dcr E forms the stop for the sliding block. 

r operation is as follows: Place the bent end of the tube 

ihc sliding block, then slide the block and tube on the 

e until thry come against the shoulder. This gives a solid 

so thai the tube may be driven into place without harm. 

lOve the tool after the tube is driven in, draw the handle 

is allows the block to slide out easily, as the ways are 

tapered. Then remove the block and the tube is in 

Edwik C. Thosston. 
• • * 

[OD OP BXPANDING COPPER LINERS IN 
CYLINDERS. 
itlfSRV: 
OMintftctare of some targe presses some time ago, there 
le cylinders eleven inches in diameter by about ten feet 
n long, that were to be copper lined. 



sure, and of suflficiefit size to keep it from buckling due to the 
pressure applied, notwithstanding its length. 

After the liner was in the cylinder it had to be expanded to 
make it fit the cylinder bore snugly and take out any indentations 
which may have been made. 

The following was the method used: A cast-iron expanding 
head was made, consisting of an inner and outer piece fitted to 
each other on a taper, as per sketch. 

The outsj^e diameter of the liead was turned slightly erowning 
so that the edge would not cut the copper, and also to allow for 
any non-alignment of screw. 
This head was fitted to the end of a long bolt extending 

through the cylinder to the front 
end. The bolt was threaded al- 
most its entire length, for a bronze 
nut which was made in two piece* 
•o as to be easily removed, and 
which was held in a socket wrench 
at the front of the cylinder. Behind 
this nut was placed a four-inch 
steel cross bar, through which the 
screw pa.si>cd, and which was 
braced a|:ainst the face of the 
cylinder by two pieces, as shown, 
so that all strains were self-con- 
tained in screw-nut and cylinder. 
The socket wrench, before men- 
tionrd. was clamped into the head 
of an Eaton & Co. pipe cutter, and after the screw was centered, 
the machine was started, drawing the expanding head through 
the cylindcr. 

This operation was repeated as many tiroes as was necessary, 
the head being expanded a little each time, by means of the nut 
and washer at the back of the head acting on the outer part of 
head, which outer part was in two pieces. 

The -head was well doped m grease so that it would move freely 
and not cut the copper. 

A hardwcKjd block of proper diameter was placed in front of 
the head to serve as a stcadiment. 

After the liner had been sufficiently expaiided, the inside was 
well polished with emery cloth and oil, to ensure as nearly as 
possible a fnctionless surface. 

These cylinders were worked under a pressure of about thirty- 
eight hundred pounds per square inch. A. Dunn. 

• • • 

LBVBLINO WORK. 
Editor MACiiiNSaY: 

This week the old topjc of alignment of shafts came up with its 
high side advocates, who claim that the belt will run to the high- 
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>nowii>g is a description of how this was accomplished: 

Um cylinders had been bored out and faced off, they were 

1 •■ a horizontal position and well supported. The copper 

which was seamless drawn, was placed with one end entcr- 

ir cjlinder. 

rots the other end of the liner. w4iich was flanged, was 
S a Moat block of wood, lo which was attached a block and 
kts was passed through both liner and cylinder, and se- 
the front end of the cylinder. The liner was then pulled 
r, being just larpc enough to go in under slight pres- 




est side of a pulley when the shafts are closer at one end than th« 
other. I have met many good machinists who held this view 
and it was hard work to convince them in the contrary. Every 
machinist has heard so many times that a belt will climb to the 
highest side, that he takes it for granted to be true. The fact 1*. 
that it runs to the lowest side of the pulley when tlw shafts are 
not in line, that it, when they are not parallel with one another; 
or anoiticr way to state the case is. the belt will run to that side 
of a pulley where the shafts are nearest each other. 
Another cmc camt up where the shalu w«rc out of alignment 
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horizontally, that is, one shaft was level, the other was not by )4' 
in four feet. The man who was sent to get the machine in line 
and started, reported as above, and was told it made no difference 
about that. While he said nothing, you could tell by the smile on 
his face, he did not believe it, but he was convinced when he 
started the machine. To have leveled up this machine would 
have cost considerably more, on account of attachments already 
made, and after leveling, it could not have run any better than it 
does now. However, the manager of the plant for whom the 
work was done was informed of the conditions as found and he 
put the question if it made any difference in the running of the 
belt on the pulley, and was told that it did not, when Jie replied 
he thought so. 

This leveling business brings to mind a case where no level was 
to be had and an ordinary washtub was used instead by filling it 
nearly to the top with water, then blocking a straight edge up 
parallel with the water and working from this. It all depends on 
the circumstances as to what to use; for instance, in a field you 
might dig a shallow ditch and fill it with water, set a straight 
edge with the surface and go ahead; or you may take a piece of 
pipe and bend it at both ends and fill with water. These methods 
all accomplish the same end. But there are places where I seri- 
ously object to using a level, and that is for setting work in the 
shaper, lathe, ,drill press, planer or any machine where you have 
a platen or bed to measure from. I have seen work leveled by 
men who know better if only they would think. Suppose the 
machine is not level? (a good many are not that have come under 
my observation), and it is generally supposed to be so, for when 
this question is asked the answer is: If it is not level then I am 
not responsible. You can, of course, make the same allowance 
in your work that there is in the machine, but to my mind this is 
very unsatisfactory as compared with measuring from a bed or 
platen. A. Mertbs. 

Emsworth, Pa. 

* • * 

A DRAWING MACHINIQ, 
Editor Machikery. 

The machine tool here illustrated is designed to outline cor* 
rectiy an ellipse of any desired proportions between a straight line 
and a circle. Oval or egg-shaped figures having one end larger 
in diameter than the other and other curved figures can also be 
outlined by the use of this tool. In the figure, A is the base of 
the machine which is properly located on the drawing board and 
fastened by the thumb-tacks X X. On the base A and pivoted 
to it, are three equal-sized gears i, 2, 3, each provided with a 
dovetail slot for locating and holding the moving pins 5, 6 and 7, 
B is the outlining bar provided with three slots, two in the same 
line and one at right angles to them. These slots fit the pins 5, 
6 and 7, and the motion of the bar 3 is guided by the position of 
these pins on the gear. If the pins were set in the center, then 




APFUANCE FOR DRAWING KLLIPSKS. 

bar B would not move at all. If pins 5 and 7 are set at the 
center and 6 at l' radius, we have a straight line 2" long. If 6 
is at the center and S and 7 are at i" radius, then we have an- 
other straight line at right angles to the other. If we set 5 and 
7 at V4" radius and 6 at i" radius, we have an ellipse 2" long by 
i" wide correctly outlined. If 5 and 7 are at 1* radius and 6 is 
at ^" then we have produced a duplicate of the preceding ellipse 
at right angles to it. If ail the pins are set at i" radius, then we 
get a circle 2' in diameter. We cannot enter into the possibili- 
■ties of the great variety of forms of figures, reversed curves, etc., 
which, with the aid of this tool, can be traced, according to the 
manner in which the pins are set and the relations of the gears 
which may be changed so as to roesh differently. In construct- 



ing this machine tool, it should.be made large enough to de- 
scribe at least a 6" circle. One feature of the work produced on 
paper by this machine tool is the absence of all center points. 

Boston, Mass. F. W. Clougb. 

* * * 

PITCH OF MILLING CUTTER TEETH. 
Editor Machinery: 

I send you herewith a diagram whidh shows at a glance the 
number of teeth that milling cutters of different diameter should 
have to conform to the formulas on page 958 of Kent's pocket 
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These formulas are: 
3.i4i6d 



Pitch = .177V diameter, and num- 



ber of teeth = 



Milling cutters proportioned according 



to these formulas give good results in practice. In most cases 
for cutters under 3 inches in diameter use the dotted line, which 
gives 10 teeth per inch of diameter. Ray CARPENTEt 

« • • 
A SUGGESTION IN LATHE DESIGN. 
Editor Machinery: 

My attention has been called to the suggestion by Mr. Olin 
Snow in ^the November issue of Machinery, that it would be 
an improvement to have engine lathes built with reversible lead 
screws. By having the screw reversible, the trouble incident to 
the local wear on this vital part of the lathe would, he believes, 
be overcome. He says that the greater part of the wear on the 
screw is limited to a portion next to the head-stock, and by 
making the screw reversible, the same effect practically would be 
realized as though the screw were replaced by a new one. The 
writer's experience has taught him that the condition mentioned 
by Mr. Snow is quite common on old engine lathes, and that 
it is a serious defect when long screws are to be cut on such 
machines. It probably would not be far from the truth to say 
that nearly nine-tenths of the work threaded on engine lathes ii 
done within a range of two feet of the head-stock, and an ex- 
amination of nearly all old lead screws will show a distinct jump 
in the lead near the limit stated. To overcome the defect, it is 
quite common, when repairing old lathes, to reverse the lead 
screw and thus obtain a practically unworn part for the split nut 
to work in. To reverse an ordinary screw is, however, quite a 
job and one quite unlikely to be undertaken unless urgently de- 
manded. Having seen lead screws reversed and having noted 
the trouble incident to the change, I have thought of the re- 
versible feature and have wondered why some of our enterpris- 
ing manufacturers have not incorporated the feature in "one of 
their latest and best lathes with double back-action and patent 
medicine attachment." But after thinking considerably on the 
subject, I am convinced that, while the reversible lead screw may 
be a good arrangement if rightly used, it would, however, fail 
to be a benefit in the great majority of cases. In the first 
place the reversing of the screw would take quite a little time. 
A machinist would never think of reversing the screw unless he 
was given a job that positively demanded it. and having made the 
change, he would very likely not change it back again unless 
specific instructions were given him by the foreman to do $0. 
If the screw were left in the reversed position, the screw would 
eventually become worn in the same way as before, and U a long 
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r were to be cut, the results would be even worse than in 
rs that had never been reversed, as there would be two in- 
rate pUces in the generated screw instead of only one, as 
Mriljr occurs. Even under ideal conditions in which the 
r is turned and worn as nearly equal as possible at both 
a perceptible jump will surely occur at the junction of the 
i part with that which is practically unworn, 
iving advanced my objections to the reversible scheme, I 
now offer my improvement (?) for the consideration of Ma- 
KKY readers^ Since the wear on the lead screw comes within 
tied distance of the head-stock, and we accept that it is prac- 
jr limited to two feet or about the width of the apron of 
tsty-tnch lathe, it is obvious that if a split nut be located on 
eft side of the apron and used for all short work, the wear 
ic lead screw will be limited to that portion which is covered 
le carnage. Then by having a second split nut on the right 
of the apron in the ordinary position and using it only for 
rate and long screws, it would be engaged with a portion 
c lead screw that is practically unworn throughout its full 
i instead of for a portion as with the reversible screw. The 
nnt on the left side of the apron would, of course, involve 
Bg the screw somewhat longer than is necessary now, but 
U a minor matter. The two split nuts and other necessary 
m would increase the cost somewhat over the present con* 
tion, but it seems to me that the results attainable would 
r offset this disadvantage. 
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PaOrOSKD CKANOK IM LATHS AVaON. 

e method proposed for working the two nuts is shown in 
I and 2 in a general way. the minor details being omitted for 
nest and simplicity. The split nuts open horizontally in- 

of vertically, as in the usual construction, and are operated 
ght and left screws. The screws should have a pitch of, at 

H*, which would give an ample opening with one-half 
of the handle D. The right and left screw K. to which the 
le D is attached, also carries the pinion gear E, which trans- 
motion through the rack C to the right and left screw P. 
latter screw operates the left split nut B. The action of the 
tuts is opposed, that is when the right nut is closed, the left 
I opened still farther from its normal open position that both 
>y when each is disengaged from the lead screw. Vice 
. the right split nut is opened when the left one is closed, 
>eing effected by having the right and left screws reversed 
e jaws of the nuts so that when they turn in the same di- 
m. an opposite efTect is obtained. Now by having a stop 
I located so that the handle D can only be thrown to engage 
ih out when threading ordinary work, we have the condition 
i^n which has been outlined as being desirable. The screw 
(y being worn for a short distance which lies between the 
sets, and when an accurate or long thread is desired, it is 
Lsy matter to remove the stop pin and turn the handle D 
t opposite direction, thereby closing the right split nut on a 
kally onwom portion of the screw which continues for the 
rarel of the carriage and not for a limited portion of it 

It appears to the writer that this scheme is perfectly feasi- 
nd ts quite desirable, but to his knowledge it has not been 
■d in general practice. If any readers know of a sunilar 
6, a description would, I believe, be interesting to the rcad- 
I this journal. 

tore I close this description of what Mr. Snow will probably 
Rate as a "freak" design. 1 wish to speak of another feature 
d screws which is generally neglected, and that is the need 
npport beneath them near the middle. Some makers apply 



an elaborate "kick up" arrangement that lowers when the car* 
riage approaches and raises after it has passed. While this de- 
vice accomplishes the purpose for which it is designed, it is 
scarcely an elegant or creditable arrangement for a macMne 
tool. On shorter lathes, hooks are employed, which are sup- 
ported from the shears to carry the weight of the screw, but it 
is obvious that the machinist cutting a long screw, has some- 
thing more to think about than sliding these hooks along so 
that the screw does not sag. The result is that the screw is 
not supported at just the time it should be. since the deflection of 
a moderately long screw which is unsupported must certainly 
have an appreciable effect on the accuracy of the thread being 
generated. The weight of the screw bdng carried by the nut. the 
wear on this part and on the screw is nnnecessarily increased 
To obviate these troubles, I will offer, with the other "freak" 
scheme, the idea of supporting the lead screw by a number of 
wheels, like G, which may have shallow teeth cut, thii* making 
them worm wheels that will revolve slowly by the motion of 
the lead screw. The construction of the split nuts enables this 
form of support to be used without difficulty. The supporting 
arrangement keeps the screw in perfect alignment, and also 
feeds a constant supply of lubricant to the screw from the cavity 
J, which is to be filled with a thin oil- The lubrication of lead 
screws is something that is often neglected, and one of these 
supports would be a good thing on the shortest lathes built, as 
it would fulfill the lubricating feature admirably even if it were 
not needed to support the screw. 

Pig. 3 shows a section of the supporting device through the 
line P O, and a section of the split nut A through line R S, the 
two sections being combined for convenience. 

I notice that Mr. T. B. C. in a letter published in the De- 
cember issue, pitches into my proposed shaper-slide adjustment 
and lets daylight into it without any compunction whatever. He 
has my thanks for availing himself of the privilege which the 
editor, of MAcniKXar seems to extend to all — that is, the right 
of expressing individual opinions. But. while in theory I can 
agree with Mr. T. B. C- that: "Any design that tends to place 
the adjustments of machine parts out of the instant reach of the 
operator is radically wrong, and also, that an operator who is 
not capable of looking after the proper adjustment of the ma- 
chinery in his cliarge is incompetent, etc," practice has taught 
many a tool-builder that the less chance allowed for adjustmeat, 
within reasonable limits, the better. The writer not long ago 
saw a new gear-cutter in process of construction whicti was 
specially arranged so that the operator could make no mis- 
take in the setting and could not by mistake tighten the slide 
so as to interfere with its proper action. A movable head whicli 
was provided with adjustable gibs was, however, arranged so 
that a large screw-driver would be necessary to effect any change 
in the adjustment. In short, the whole machine was so eon* 
structed that the operator could not "tinker" with it, as bitter 
experience had taught the builder the danger of the practice. 
Mr. T. B. C must remember that all men who run machines 
are not machinists, and that the proportion that are is steadily 
decreasing every year, and for this reason the machine that offers 
the least temptation to the "tinkercT" is likely to give the best 
utiafaction in the end. P. Euaasoii. 

Newark, N. J. 

• « • 

CRANES HIGH AND CRANBB LOW. 
Editor MAcntNSar. 

The title above is not intended to hint at an analysis of the 
ceiling-room required for installing cranes in general, but merely 
seeks to set forth certain variations in the price of these useful 
marhines which seem almost abnormal 

Not many years ago the writer had occasion to buy two 4-toa 
traveling cranes, with hand-chains for performing the respective 
functions of hoisting, traversing the trolley and traversing the 
bridge, the span of the latter being about 16 feet — with a loaJ 
rise of 13 feet He drew up a somewhat meager specificatioa 
which, however, covered the important points of ample strength, 
reasonable durability, convenience in handling, ease of working, 
due to roller bearings In both trolley and bridge wheels and, of 
course, the capacity to handle 4-ion loada. 

These specificattont were sent to nine of the best-know* 
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makers of such articles, with results as regards prices shown in 
the table below, the bidders being marked respectively A, B, C, 
D, etc. The last column quotes remarks appended at the time of 
receiving and tabulating the bids, but will hardly be supposed to 
furnish information in the language of the bidder. There were 
a number of other columns in the original table, giving a variety 
of dau which it is hardly worth while to mention herein. 
Bidder. Net Price. Days for Delivery. Remarks. 



$I230 



42 



B 

C 

D 



G 

H 



$6S4 

$556 

$554 

$520 

$491 
$436 

$J7<5 



at 
at 

IS 

30 

21 
31 

31 



Good — but they want 
the earth and the fullness 
thereof — too much weight 
— and wait. 

No roller bearings — too 
dear — has worm-gears 10 
waste power. 

Too dear — too heavy — 
too worm-geary. 

Good — spur-gears — 2 
Speeds^-quick lowering — 
chilled wheels. 

Good — spur-gears — i 
speeds — somewhat rough 
finish. 

Good — best and hand- 
somest design — spur cut- 
gears— chilled wheels, etc. 
Too dear — too light — 
worm-gears. 

Fairly good — spur- 
gear* — 2 speeds — ^some- 
what rough. 

Good, but a little rough 
— spur-gcars — 2 speeds — 
low price. 
The somewhat startling results in the matter of prices arc 
shown as ranging from $376 to $1220 for the aggregate of the two 
cranes complete, delivered at destination without allowing for 
the permanent tracks on which the bridge-wheels were to run. 
In considering the tremendous differences in these figures, which 
seem to vary more than a set of bids for similar machinery usu- 
ally does it is only fair to say that some of the cranes bid upon 
were a good deal heavier than others, and that some were fin- 
ished in a much more elaborate manner, the higher priced ones 
being built more in the style of machme-tools, while lower prices, 
in some cases, represented considerable blacksmith work. The 
weights ran from 1800 lbs. to 5700 lbs., but the price of the latter 
was less than half the price of one of the lighter ones. The 
i8oo-lb. machine was 40% dearer than one of the heavier ones. 
The price per lb. ran from about 7 cents to 17 cents. The latter 
price, however, did not represent a very nicely built crane. 

The maflcr of extra weight should not in the case of a crane be 
always regarded as a positive advantage, as it would be in a 
machine-tool. On the contrary, lightness, consistent with ample 
guaranteed strength and durability, would in a traveling machine 
of this kind be an advantage, by reason of the less power re- 
quired for its operation — just as it would be in a bicycle, a trot- 
ting sulky or a railroad car. The features of fine finish and care- 
fully-fitted joints would, of course, be desirable points in the 
make-up of a crane, provided they did not cost too much; but 
few users would be willing to pay 300% or 400% advance for 
these attributes alone. The matter of beauty of appearance would, 
of course, be worth something, but the writer could not find that 
any of the machines, with perhaps one or two exceptions, had 
any particular claims to aesthetic excellence. 

Just why such a varied condition of crane prices exists, or did 
exist at that time, it is difticult to find out. It would seem as if 
some of the people wanted to make a great deal of profit 
or else intended to embody abnormally elaborate ideas in de- 
sign and construction. The low bidders, on the other hand, 
must have been wiling to make their profit extremely small, 
approachmg perhaps a minus quantity, and must have had a 
faculty for throwing things together rather roughly, but so that 
they would yet answer an excellent purpose. This has for sev- 
eral years past been manifested by certain two cranes which 
were purchased at the lowest price given in the table — and which 
have been at hard daily work- 

This does not seem to be a case where cheapness of manu- 
facture was obtained by making work in large batches on :he 
duplicate system, or by the use of jigs and other special tools, 
or both, as in the traveling-crane business nearly every individual 
machine seems to be built to order to suit the special conditions 
under which it is to run. 



Whether a perusal of this article may set the crane makers to 
studying as to whether they had not better start s^ "crane trust" 
for Phe unification of prices, is an unknown conun<lrum. Let uj 
all devoutly hope that if they do they will not seek to market 
their products at prices anything like those given at the top of 

the table. Oberlin Smith. 

» ♦ • 

BMAL.L THINGS IN MACHINE DESIGN. 
Editor M.vciiiNERv: 

In designing any piece of machinery some attention should be 
given to those small details which add to its durability and 
strength, and also to the safety and convenience of tlie men in 
charge. The following notes regarding some of these details 
may be of some value to young draftsmen. 

When cleaning around an engine, if you get your hand orna- 
mented with a few scratches and gashes from some nice (?) 
sharp corner, you will undoubtedly praise the chap that de- 
signed the engine in words that, in print, are best represented 
by dashes. 

Now it is usually just as easy and cheap to have round edgei 
as sharp edges and bayonet-like corners, and it is the same 
with hexagon nuts, have the chamfered side up and if there is 
any fear of scratching finished surfaces the angles of the nut can 
be slightly cased off on the faced side as is done with case hard- 
ened nuts. Square headed nuts are very frequently placed with 
the chamfered side next to the work so as to put less strain 00 
the bolt, but they are used mainly for rough work where they 
are either out of sight or in a place that docs not need frequent 
cleaning. Fillets should be used wherever an angle is formed, as 
it not only makes the part stronger than a sharp corner, but al^o 
makes cleaning easier, as it is almost impossible to take a bunch 
of waste and wipe out the dirt which gets in a sharp angle. .\ 
simple experiment will readily show that a round corner is the 
stronger. Take two pieces of paper and cut the one with a 
sharp corner and the other with a curve as shown in Figs, i and 
2; now take hold of the round cornered piece at each end and 
pull until it tears apart, then tear the sharp cornered piece apart 
This will be done with less efTurt than the former, proving that 
the round corner is stronger than the sharp corner. 
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filli-;ts v.s, square corners 



When one piece of a machine moves to and Cro on another 
piece it will in time cause wear and a shoulder will be formed: 
therefore, have the piece, on which the other slides, notched or 
grooved transversely, so that the sliding piece will pass over it 
slightly. This will prevent the formation cf a shoulder, also a 
smash up when wear is taken up. ?\. well-known example is the 
piston and cylinder of a steam engine, in which all danger of 
forming a shoulder is avoided by having a counter-bore at each 
end of the cylinder. Another example is the crosshead and 
guide. In these well known examples the provision for wear is 
seldom, if ever, overlooked, but in conical pieces it sometimes is. 
Frequently conical friction clutches need to be turned down to 
prevent slipping, but if the ends were notched no shoulder would 
have been formed, and consequently they would always work 
satisfactorily. 

Pieces that are subject to wear should have enough metal 
added so that, when they need to be trued, it can be done without 
making the part so weak as to be liable to fracture. A piece of a 
machine may be sufiiciently strong for the work it has to do, yet 
a slight blow or fall may cause it to break; therefore, all parts 
should be made strong enough so that they can be handled with- 
out fear of breaking. Mr. Meyer, in his excellent book, "Easy 
Lessons in Mechanical and Machine Design," gives an interest- 
ing example of a steam engine cylinder, 4 inches diameter by 6 



inches stroke, the w&lU of which, if made strong enough to rc- 
•ut a ttteam pressure of 121 pounds per square inch, would need 
' ' be only yp' thick. 

, Every machine is liable to have some part broken and the 

I^^Bilost expensive parts should be protected against injury by hav- 
^^Hk9 sonic of the cheaper parts made weaker so that in the event 
^^^bf any accident they will break first and in most cases prevent 
^^Kbrthi-r damage. For this reason it is a good plan to make the 
f!angc on a cylinder cover thinner than the flange on the cylin- 
der, as a cylinder cover is a good deal cheaper to make than a 
new cyhnder. 
I On machines that are so high as to need steps to facilitate get- 

L ting at part* to be oiled, there shdiild be hand rails so that there 
j^^^ritt be no danger nf the attendants falling otf. Likewise all plat- 
^^Rlorm». no matter how wide, 'should have a railing, as one is liable 
to tlip on the iron gratings of which the platforms are usually 
made. 

Obviously, a pipe used for steam should never be used for a 
hand rail, but some year* ago some economical crank conceived 
the idea of using the hand rail on the lucomolive for conducting 
•team to the blower with the result that a number of firemen 
received burns and some had falls from the runninti-board before 
the practise w«* abolished. 

Never uie any contrivance which is liable to injure the persons 

working around it. To put a man's life in jeopardy fur the sake 

^hb( saving a few dollars, is. to say the least, inhuman. When a 

^^pMder i< placed alongside a wall it should in no case be less than 

F ? ' ■ ■■ from the wall and when possible about 9 inches, as 

I t ■(■ will be no danger of any one falling off for lack of 

room to get a good foothold. The ladder should extend about 

a feet above the (op of the wall, chimney cap or whatever it may 

be. (o as to have something to hold on when getting on or off 

the lop, or, as in the case of freight cars, a handhold may be 

placed on top; about 12 inches from the edge is a convenient dis- 

' lance Tn some places the ladders are placed close to the wall 

I wltile there i* plenty of mom to have them further out. A ladder 

should always be inclined if room permits. There is one ladder 

, that I remember very well, which was attached so near to the 

I wan that it was necessary to place my feet lengthwise on the 

': rung*, and. one day, when I had on a pair of new shoes, my foot 

slipped — and the force of gravity did the rest. 

Have every part of a machine so that it can be easily examined 
and liken apart for repairs and without the use of special tools, 
if possible. 
j Proper facilities for oiling all moving parts should be allowed 

and where possible all such moving parts should be enclosed to 
prevent accidents. The coverings should be made so as to be 
easily removed when necessary and have suitable openings with 
hinged covert so that journals, etc., may be readily inspected. 

New York, Charles G. Pkkrr. 

« * • 

CUTTINQ A LEAD SCREW. 

Editor Machincky: 

As it is long since I have seen an article on lead screws in 
MacVIicCKV I Uke the liberty to revive the subject. A great 
many ttpon reading this article will stay that it is not much of 
a |ob to cm screws. I admit that it is not, but to cut a screw 
12 fcvt long on a lathe 10 feet long is quite a difficult job. I 




THE SCIKW THAT WAS TO M CITT. 

employed one winter in a Wisconsin shop where, besides 
Wiog engaged in building a small line of machinery, many 
iHthtt jobs were done. A short time after I commenced work 
IB the shop, there came a dull spell and the propnetor decided 
to set his men at work on six 16-inch engine lathes he had be- 
gtiB lo build, some years previous, but which bad never been 
iaHhed- When it came to cutting the lead screws, the old 
lunds were naturally given the preference, but they all said 
lilcy could not do the job, as the largest lathe was not big 
caoagh. Then the proprietor, a man of few words, came to 
iM and said: "Can you cut those screws?" I answered: "Yes." 



"I have no lathe in the shop" said he. "long enough to take 
the screws in. and for this reason the rest of the men refuse to 
cut them." I told him I thought they could be cut in spite of 
this difficulty, and he answered, "Go ahead." Now the longest 
lathe in the shop «iis 10 feet in length, of ancient design, and 
had been used very hard. Nevertheless 1 prepared lor busi- 
ness. The screw being made nf stock already turned the right 
size, I had only to cut the threads and "neck in" the bearings. 
The screws were in bars of various lengths, but some inches too 
long, and they were cut, as are all lead screws, the entire length 
with the exception of the portion at the head of the lathe. This 
was left uncut for the proper distance, while at the other end it 
was "necked in" for the bearing and threaded for a nut. The 
end at the head was also "necked in" for the bcanni!, turned for 
the driving gear and threaded for a nut. My first operation was 
to take out the spindle in the footstock, after which I bored a hole 
in a bronze bushing the size of the screw to be cut. Then I 
turned the btishing to fit the footstock in the place of the spindle, 
and as a follow rest was to be osed, I made a bu»hing of the same 
site for that. I then drilled and tapped for a screw through the 
footstock and also for one through the bushing for the follow 
rest. Ifaving a chuck placed on the spindle of the lathe. I put 
the end of the screw in same, letting it enter the width of the 
jaws which were one inch. I then adjusted the chuck till the 
screw ran perfectly true and secured the bushing to the follow 
rest on a line with the center of the work. Then I started 
cutting the screws, running the chip the whole length instead 
of cutting part way and using a steady rest. The screw, how- 
ever, began to chatter so that nothing could be done with it. So 
I began an investigation to 6nd the cause of the trouble, and 
loosened the bolts that held the bushing on the follow rest; but 
I could only get it off by unscrewing it with a pair of pipe 
tongs, and when I came to the uncut part I had to wring it 
around and wear it off. When it came off, I found that the 
sharp edge on the screw being cut had worn a thread in the 
bushing one-sixteenth inch deep. A machine steel bushing, case- 
hardened, lasted longer than the bronze one, but the screw cut 
just the same after it had worn through the case-hardening. 
Then the idea came to me to make one of cast iron. The broore 
and steel bushings were worn out in cutting two screws and 
part of a third, the cast iron one cut the remainder of the six, 
and when these were cut I removed the bushing and found it in 
good condition. The next operation was to "neck" the screws 
for the bearing and the thread for the nut, which was accom- 
plished by placing each end in the chuck, allowing enough to 
cut off the part in the chuck. Then the screw was turned and 
the other end was cut off. The screws when completed were 
accepted by the proprietor as being all right and were called by 
him a very neat job. A F. Notroh. 

Providence. R I, 

* • • 

PATTERNS FOR OAST IRON CRANKS. 

Editor Mackincrv. 

Having had occasion, at different times, (o use return, or bell 
cranks for different purposes. I tried forgings, cast iron and steel 
castings. Of course cranks for extreme duty should be forged of 
steel Cranks of steel castings are amply good for a great many 
uses but are too expensive, forged cranks being cheaper and 
more reliable. Cast iron crank*, when properly made, and of 
the right proportions, will gi^-e excellent satisfaction for a great 
variety of uses. I have successfully used them in places where 
it was supposed that nothing but forged cranks would answer. 

We are all welt acquainted with cast iron engine shafts in 
engines made twen|y-6ve or thirty years ago. In my recollec- 
tion I can recall no case of a cast iron engine shaft brcakmc. 
but I do know of a number of breakages of solid forged cranks. 
I believe I am safe in asserting that I have seen at least 6lty 
broken forged cranks and some of them quite large Recently. 
I saw a five-inch electric light engine shaft broken and about the 
same time, one near the sane dimensions, in an ice machine. 
The cranks a»e4 in oil-well engines break very frequently. Now 
I don't want to be understood as rrcomfnendiaf cast cranks, for 
all purposes, but I do know that they are entirely satisfactory for 
a number of uses and. by somewhat increasing thnr siie. they 
will successfully replace forged cranks lor many uses, and at 
much less cost 
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In making patterns for cranks I formerly used a halved pat- 
tern, like the crank I wished to make, with the necessary allow- 
ance for shrinkage and finish. Patterns of this description arc 
objectionable, however, because of first cost in pattern shop. 
Give a moulder a nice, new pattern like this and by the time he 
has driven a draw spike into it right by the side of a rapping- 
plate, pounded it this way and that way with a clamp, then, to 
make matters worse, has sponged enough water on it to drown 
a duck, or again, if the pattern should go to a steel foundry and 
survive the first spasm, the remains will rock a lullaby in a calm. 
To overcome some of these defects I have been making patterns 
about as shown in the sketch and have met with partial success. 
Of course you cannot make a pattern that the moulder will not 
destroy sooner or later, for he will just stay at it, without rest 
or peace, until his efforts have been crowned with success. 
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A&RANGRMBNT Of CORES FOR CRANKS. 

Fig. I shows a common crank, using a core to make the throat. 
Fig. 2 is on the same principle, being used to make double disc 
cranks. This method permits the pattern to be made in a more 
darabfe form, and in Fig. 2 to be cored out for a facing strip a^s 
shown by the dotted lines. In both cases there is rjeed for only 
« half core box. Hugh Hiuu 

* * • 

POINTS IN WHEEL TEETH DESIGN. 

Editor Machinbry. 

In reference to Mr. Webber's remarks on wheel teeth, Novem- 
ber, 1899, I note that he points to the method of calculation of 
strengths on the basis of the whole of the pressure coming upon 
one corner of a tooth. Undoubtedly the whole pressure does come 
upon one comer of one tooth in the case of large cast gears 
and in fact in all gears if the bearings of the shaft become even 
very slightly out of line. The adherence to otd methods is very 
strongly marked in the design of gear teeth. In a spur wheel 




the teeth stand up straight-edged from the wheel rim as though 
specially so formed in order to present the salient corner for the 
purpose of having the same broken off in due accordance with 
the formula for strength above referred to. 

It would be more fitting to call it a formula for weakness. In 
Fig. I the line B C, along which the tooth would break if struck 
hard enough at A, would be inclined at an angle of 45 degreci 



if the tooth were parallel-sided; and B C would be the line of 
least strength of a homogeneous material. At least, so it seems 
to me. I have proposed to cut this corner B A C ofT the tooth 
from the beginning and to shape the tooth thus: B C D E. The 
tooth corner is now at C and if this point receives a severe blow, 
the tooth would break along the line Bf, the angle C Bf being 
equal to Cf B and C B being equal to Cf just as A C was equal 
to A B. By thi-s design I have increased the strength of tooth 
in the ratio Bf to B C. It is now clear that assuming a comer 
blow at A and a fracture along Bf. no tooth can be stronger than 
the strength along Bf. The tooth, therefore, must be wide 
enough so that point f will fall to the left of corner d. and it 
need be no wider than this. The width to meet these require- 
ments may be obtained by multiplying Bf by a certain factor. 

To find the factor, we proceed as follows: From C drop a 
perpendicular on Bf; call this Cg; call the length of the tooth I; 
then the factor required is 1 -r- Cg. Roughly, the width of Fig. l 
is double of Cg. Hence the maximum breadth of tooth Be will 
be twice Bf. This assumes, as above, rectangular teeth, and the 
conclusion requires modification because the tooth really thick- 
ens out to the root, and in proportion as the breaking strength 
is increased thereby, so may the breadth be diminished. Prob- 
ably some such form as that in Fig. 2 would practically comply 
■with the conditions of avoiding corner pressure, though per- 
sonally I prefer the form B C d e as having more of character in 
it and showing in its form the reasoning that leads up to it 

On the assumption of rectangular teeth, it is seen that twice Bf 
is about four times 1 and so the teeth would have a breadth four 
times their length. This is a usual proportion with square-cor- 
nered teeth and these almost invariably break along B c show- 
ing that they are unnecessarily wide for their line of minimum 
strength. I have nothing new to add on the score of length, 
having found no reason for going back on the proportion I 
adopted several years ago, of making the length equal to half 
the pitch. It is now over twenty-two years since I first tried 
to have this done, but it was not until sixteen years after, that 
I found the opportunity of carrying it out. and then only in 
smaller gears, the use of large gears having so greatly dimin- 
ished since the introduction of rope driving and later of elec- 
trical work. 

In shrouding a wheel it is customary to consider that the tooth 
is strengthened, but this is doubtful. In Fig. 3, (or example, 
the unshrouded tooth breaks along the line to d with a leverage 
Ak. Shroud it, however, up to the middle and it breaks along a 
line to c with a lever arm at half Ak. While the lever arm is 
halved so is the length along the line of break, and, so far as 
comer breakage is concerned, the tooth is no stronger for shroud- 
ing. But if this breaking corner is left off to begin with, the 
shrouding may be used to stiffen the tooth against breakage and 
pressure along the full line of the tooth face and this may be 
made use of to stiffen a narrow tooth such as lack of space some- 
times renders it desirable to adopt. W. H. Booth. 



TO PREVENT RUST ON SOLDERED ARTICLES. 

Editor Machinkrv: 

In your December issue, I note among "Odds and Ends for 
the Shop," some advice for the prevention of rust when soldering 
steel. This is all right as far as it goes, but in my opinion it does 
not go far enough. I somewhere obtained the idea of a process, 
which I now present to your readers and which I have found to 
fully neutralize the acid, something I was unable to satisfactorily 
accomplish with the process described in Machinery. 

After soldering in the usual manner and wiping off all super- 
fluous solder, boil the articles in a strong solution of sal-soda for 
a few minutes and then wash thoroughly with clean, hot water, 
and as soon as dry oil lightly while treating the lot to prevent 
rust. This may require an hour or more. Now expose the 
articles to a dry heat, in an oven, for instance, for ten or fifteen 
minutes, the heat being enough to give a good straw color to the 
bright steel parts. This heat is, of course, sujficient to remelt the 
solder, thus necessitating fastening the parts together other ttian 
by the solder alone. My work was of such a nature as to provide 
this. The final heating and a further light oiling. I have found 
perfectly successful, and no signs of rust showed on the inaccessi- 
ble parts, even after several years. C. S. Bsacb. 

Bennington, Vt. 
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ABOUT INSERTED TOOL HOLDERS. 

F.d$l«r MACMrNKRY: 

Referring to the article by 'Bell Crank" in the January num- 
ber of MAnJiKKRY. on the subject of inserted cutter lathe tools, 
po»>ibIy my own experience will give a little explanation for 
the reason these tools are found in so few shops. When these 
tooU were first put on the market, or came to my knowledge, 
qaitc a number of years ago, they appeared to me as a great tm- 
provesient over the forged tools, particularly as far as economy 
it concerned. I bought a half dozen of them and distributed 
them among what 1 considered my most progressive men, with 
ioMnJciions to call on me if they wanted more of them. Several 
months after, my attention was called to them, and I looked the 
matter up to find who had them in use, with the result that it 
waa quite a hunt to find the original tools, and no one was using 
them. On questioning the workmen. I found they gave me no 
safficiently good reason for dropping their use, and ihjt they 
had hardly given them a fair trial, After another lapse of time, 
I vilitcd a shop where they were in common use and satisfied 
mjnclf that there was great economy in these tools, particularly 
in a shop like my own. whr.e the men had ai that time free access 
to the blacksmith, the result being that at most any time. I could 
find from two to four men waiting for the blacksmith to make or 
re-forge a tool. ! also found that an inexperienced man would 
grind a tool but once or twice, before it rou5t be redressed. I 
inunediately purchased enough inserted cutter tools to supply 
every lathe and planer in the shop, and having learned wisdom 
by past experience, I put away in the tool room all the forged 
looli that these would replace, with instructions that for cne 
month, as a trial, no forged diamond points or round nose should 
be given oat. The result was that, after the first few days, there 
was no call for the forged tools and never has been since, and the 
same men who apparently condemned these tools on first trial 
voold call (or them now. Of course, they will not take the place 
of all forged tools, as some forms of tools must of necessity be 
lorfrd, and in fact are better. This, perhaps, will account in a 
■caaare (or the failure of many shops to use the cutter tools. 
The men do not have a chance to get thoroughly used to them. 

F. H. N. 



"In spite of all the good speeches which arc made, it must be 
confeaaed that the average of oratory at technical meetings is 
|aw, There is, in general, no lack of speakers, and neither is 
■ .ck of knowledge; but it often happens that the men who 
' i not know, and the men who know do not speak. In 
•auitinn. we have the man both knows and speaks, but cannot 
cx^reas himself to any purpose." London "Engineering." 

This may be true of those who speak at technical meetings, 
bat the case is somewhat different for those who write for techni- 
cal papers. The man who writes but does not know receives his 
tuuiascript back; the man who knows is generally not afraid to 
erite, and the man who both knows and writes, but yet does not 
know how to write, has his manuscript corrected gratis by the 
«£tor. The moral is that all who know should write, even if 

aoc good writers. 

« • • 

NEW SENSITIVE DRILL. 

A newly-designed sensitive drill, having four spindles, is illut- 
trated herewith. It is built by H. G. Barr & Co., Worcester, 
MSM.. and has several new features for this type of machine. 

The drill belongs to that class which has separate driving cones 
far each spindle, giving the usual range of speeds to each spindle 
iadq>endently. It Is designed with a gap or throat where the 
tabic i» generally used and for a vertical distance of 8 inches 
hif • swing of 16 inches, Below the top of the table slide there 
IS a swing of 14}^ inches. The driving cones run in a bracket 
(Sift ts one piece and bolted to each pott, thus increasing the 
ifgUiljf of the posts. The cones are turned inside and out and 
nm OS a itationary shaft having an oil groove its entire length. 
Hie oJling is done through holes in the brackets between the 
pillejra. which makes a quick and positive means for keeping the 
pelleys lubricated. The counter cones are mounted in a bracket 
an the back of the columns on a shaft turning in babbitt bear- 
iaga. These cones are also turned on the inside and the shaft 
li driven by ti(rht and loose pulleys. 

The table it large and is counterbalanced, which adds greatly 



to the convenience of the drill. It has a vertical traverse of aa 
inches, giving a maximum distance of JJ inches between the 
spindle and the table. An oil groove Ifi inches wide runs en- 
tirely around the table. 

The spindles are made from forged spindle steel having a dia- 
meter of H inch in the quill and provided with a No. I Morse 
taper hole Fibre collars are provided at both cftdl of the qailU 



Hl.'t.IirUI. 5ri>i|Jl.E bE>3iiiN> i'HItt. 

and collars splined to the spindles between the upper fibre coIUu' 
and the take up nut prevent the latter from changing when prop- 
erly adjusted. The quills are provided with steel feed rack* dow- 
elled on and they are graduated, showing the depth of hole being 
drilled. The vertical traverse of the quill is 3^ inches and the 
vertical adjustment of the head 8 inches The heads arc coun- 
terweighted and are clamped in position by handles instead of by 
the use of a wrench. Unlike the engraving', the feed levers pass 
clear through the collars, giving one end always in a convenient 
position. The belt-shifting device is quite novel and the drill is 
made with either two. three or (oar spindles, as desired. 

* • • 

BHOP TERMS ILLUSTRATED. 
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MACHINE TOOLS. THEIR CONSTRUCTION 
AND MANIPULATION.— 7. 



BORIN6 IN THS LATHB. 
W. H. Van Dervoori 

A large portion of the work done in the lathe may be classed 
as boring work as it comes under the following classifications; 
center rest, carriage, face plate and chuck work. An example 
of a boring operation under the first class was shown in Fig. 54, 
article 6. As work of this kind is usually performed on solid 
stock, a hole must first be drilled sufficiently large to allow the 
boring tool to enter. The drilling of this hole can be done to 
good advantage in the lathe by using a twist driil held on the 
tail center. The taper shank drill with holder, shown in Fig. 58, 
is best suited to this work as it clears itself readily of the cuttings 
and the holder prevents injury to the shank. In no case should 
the taper shank drill be held by a dog secured on the shank, as 
it is quite certain to slip and injure the tool. If a dog is to be 
used at all for this purpose, it should be in connection with a 
straight shank drill provided with a flat spot on the shank for the 
set-screw of the dog to seat upon, When considerable drilling 
of this kind is to be done in a lathe, it is advisable to have a set 
of drill sockets fitted to the socket in the tail spindle. This 
not only makes a more satisfactory method for holding the drill, 
but overcomes the danger of the drill drawing off the tail center 
and being bent or broken by the cramp it would receive due to 
the single-handed holder. 

When holes of a considerable depth are to be drilled in this 
manner in steel, it is difficult to properly lubricate the cutting 
edges of the drill, and often the work and tool begin to heat and 
the cuttings to fill up the flutes. The drill must, therefore, be fre- 
quently removed for oil and cleaning. These difficulties are al- 
most wholly overcome by using the oil tube drill in places or 
this kind, as it provides for a constant and liberal supply of oil 
at the point, and this not only improves the cutting and clear- 
ing of the chips, but carries away the heat of friction and thus 
enables the crowding of the drill to its full cutting capacity. As 
in this class of drilling the drill does not rotate, a common socket 
can be used in connection with the oil tube drill, it being simply 
necessary to tap for a small gas pipe connection with the side 
of the socket over the supply hole in the shank of the drill. In 
an operation of this kind the important point is to get the drill 
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started true, li the work has been centered for other operations 
previous to the drilling, this center forms a seat for steadying 
the point of the drill in starting. Even though this center runs 
perfectly true, it cannot be relied upon for starting the drill true. 
It is, therefore, necessary to steady the end of the drill in a dif- 
ferent manner. In Fig. 59 is shown a common method. The 
steadying tool, which is held in the tool post, is made to bear 
against the front side of the drill, as close to the point as pos- 
sible. The drill should be held so that one lip is on the back 
side of the work surface or opposite the steadying tool. As 
the cut is started, the drill is crowded slightly back of the center, 
making the one lip do all the cutting. This makes it virtually a 
rigid boring tool that cannot sway and produces a surface con- 
centric with the axis of rotation. Just before the drill begins to 
cut a full diameter hole, the steady tool should be backed away 
and the point of the drill left free to follow the center of rotation. 
If this work is carefully performed, it is possible to start a drill 
almost exactly true. When the surface into which the drill is to 
enter is plane, the centering tool with flat drill point shown in 
Fig. 60, and held in the tool post, is used. It forms a good seat 
for the drill to start in. 



For uniformly true and central holes the drill cannot be relied 
upon, and its use in the lathe is confined almost entirely to the 
opening up of the work previous to using a boring tool. For 
example, if a 1' hole is required in a piece of work held on a face 
plate or in a chuck, a i* drill could not be depended upon lor 
anythmg like a satisfactory result and a 63-64" drill followed bj 
a 1* reamer would be almost as bad. The only correct way io 
such a case would be to first use, say, a 15-16" drill which would 
remove most of the stock and allow a boring tool to enter. It 
can then be bored with the boring tool to within the proper dia- 
meter or, if it is to be finished with a reamer, it should be bored 
to within about i-ioo of an inch of the exact size, which trues the 
hole perfectly previous to the reaming. The reamer should be 
held on the tail center which latter must be exactly central. If 
the tail center is offset, a tapered hole will necessarily result. 

The size of drill to use for opening up previous to boring de- 
pends upon the nature of the work. If the finished hole is to 
be small in diameter and deep, a drill as large as possible should 
be used, since the boring tool will be a long and springy one 
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necessitating light cuts which will remove the metal more slowly 
than would the drill. If. on the other hand, the hole is to be 
of large diameter and not deep, a drill should be used that is only 
large enough to enable a short. stifT boring tool to readily enter, 
as the boring tool will remove the stock faster than the drill 
would. In using the boring toot, it is generally well to feed 
both ways through the work as this tends to equalize the elTeci 
of the wear on the cutting edge. In cases where accurate bures 
are required, it is quite necessary not to change the depili of 
cut after the cut has started, as the effect of the spring of the 
tool will be quite marked. A boring tool tends to make the 
mouth somewhat larger than the balance of the hole it is boring, 
because the tool does not take its full spring until the cutting 
edge passes the end of the base. 

In the boring of parallel holes, the height of the cutting edge 
does not aflfect the parallelism of the bore. With tapered bore*, 
however, it is necessary that the tool set at the height of the 
center, as a different taper than the one required would result if 
the cutting edge were above or below the center. The amount 
of taper in either case would be somewhat smaller than when 
the cutting edge is at the center. When the bores are long and 
of large diameter, the boring tool is no longer well suited to the 
work and what is known as a boring bar is used. These bars *re 
of two kinds, those having a cutting tool fixed in its position on 
the bar, and those in which a cutting tool is screwed in a mov- 
able head which traverses over the bar. The former are the least 
desirable, inasmuch as they must be somewhat more than twice 
the length of the bore, while, with the latter, a length but slightly 
greater than the bore is all that is required. 

In Fig. 61 is shown a plain boring bar of the former type. The 
cutting tool may be of fiat steel screwed in a mortice through the 
bar by suitable wedges, or it may be. as shown in the figure, of 
round steel, fitting nicely^the hole through the bar and screwed 
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In position by a set-screw which seats on a flat spot fixed on the 
tool. The set-screw should have a smooth, flat point so that, 
«r)ien moderately tightened, the tool can be driven under it in 
adjusting the cut. This class of boring bar is suitable only on 
work screwed to the carriage, as the work must be given the 
feed over the cutting tool. In Fig. 612 is shown a traverse head 
boring bar. A tool-carrying head tits nicely upon this bar. It is 
■plined to receive the key which is screwed in the head. The 
feed or traverse of the head is accomplished by means of a screw 
asuAlly driven by a star feed from one end. When the bar is of 
Urge diameter as compared with the head, the screw can be 
dropped into a suitable spline, thus getting it out of the way and 
protecting it from injury. Boring bars of moderate size are 
preferably made of a medium grade of tool steel, as this is much 
■tiffer than mild steeh For large bars, mild steel or cast iron is 
suitable. When cast iron is used, the ends should be plugged 
with itrcl to receive the centers, as the cast iron wears to» rap- 
idly to retain an accurate center bearing. Movable head boring 
bars, in which (he head is traversed by means of the regular car- 
riage feed, can be used to good advantage in cases where the 
bar rrmams stationary and the work rotates. In Fig. 63 is 
abown a movable head bar of this class operating upon a cylinder 
secured to the face plate. The bar carries a long sleeve, one 
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end of which terminates in the cutter. A dog or wrench screwed 
tbe outer end of the sleeve prevents it from turning and the 
post bearing against the arm of the dog transmits the regu- 
carriage feed to the tool. By off-setting the Uil center as 
re by the dotted line, a tapered hole results which will be 
larger at the inner end of the bore, with the tool set as in the 
hgan. but if the cutting tool is set at 180 degrees from the po«j- 
doo aliAwn. the bore will be larger at the outer end. as indicated 
bjr the dotted lines. 

Unless the character of the work is such as to enable its outer 
cad to be run in the center rest when the bore is long, routing 
tbe work is not satisfactory, as its outer end is too far from the 
Utbe spindle to be sufficiently rigid. When the work is clamped 
to Use carriage, it is always preferable to feed the cutting tool 
rather than the work as the carriage can then be clacnped rigidly 
to tbe bed. This insures a more accurate bore as the carriage, 
■■fcsa rery closely gibbed, will lift on the up cut of tbe tool. 

la Pig. 64 is shown a movable head bar operating upon a 
cylinder cUmped to tlie lathe carriage. In this case. off-»ettin« 
tbe tail center as the bar rotates will not enable the boring of a 
ta|>ered hole. The tapered hole, however, can be obtained by off- 
■rtting one end of the boring bar as shown dotted in the figure. 
M dea^rd. the offset can be put on the bar itself, in which ca»e it 
can, at abown in Fig. 65, be offset at the tail center end. By 



making the center bearing adjustable, a* seen in the figure, any 
desired taper within the limits of its adjustment may be obtained. 
In boring work, it is very important to see that tbe work is prop- 
erly secured on the carriage, face plate or in tlie chuck. It 
must be held sufHciently rigid to prevent its working lcK>te and, 
at the same time, must not be sprung out of shape as, in such 
cases, when finished and removed from the lathe, it will be found 
out of true. In straight cylinder boring, more than one cutting 
tool is usually employed is a single cutter springs the bar. thus 
requiring very light finishing cuts to produce satisfactory resaltJ^ 
Three cutters steady the bar nicely, especially if care ia exer- 
cised in setting the cuts about equal. A tool tor finishing should 
not follow a roughing cutter, inasmuch as all the springing of the 
roughing cutter, due to its unequal work at different pomts of 
the bore, will be transmitted directly to the finishing cutter and 
thus produce an untrue cylinder. To insure true work, the fin- 
ishing cuts should always be light ones. 

• * • 

CENTBRINO MACHINE. 
The accompanying illustration shows a new design of center- 
ing nuchine which is intended to center work from H to 3 inches 
in diameter and of any length. The drill chuck is of special de- 
sign and is held entirely within the spindle of the machine. The 1 
chuck for holding the stock is so located that the work is brought 
as close as possible to the spindle, making a rigid arrangement 
for centering stock accurately and especially adapting the ma- 
chine for centering accurate, finished stock. This chuck is a 
universal scroll chuck with hardened jaws ground true. The 
outer end of the work is held by a graduated adjustable rest, 
which slides on the support bar of the machine. For very long 
pieces an adjustable rear support is provided which can be placed 
at any distance in the rear of the machine. It is intended that a 
combined drill and countersink shall be used, which performs 
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both the opctati'jns of drilling and conntertinking at once. The 
drill is held m such a manner that only as much projecta beyond 
the end of the spindle ai is used for centering, whicb makes i: 
possible to center stock tliat haa not been squared op and is 
either rough on the end or is beveled. A positive stop la {pro- 
vided and any number of pieces can be centered to a itnilomi 
depth. The spindle has a convenient lever feed and proviaion ia 
made for oiling the drill. Each machine ia fumiabed with two 
drill socket*, one doaen assorted combination center-drills and 
all wrenches and fixtures required to operate tbe machine, tc^ 
gether with countershaft The machine is the product of the 
Bmghampton Machine Tool Works, Binghampton. N. Y. 
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SHOP KINKS. 



A DBPABTMBNT OF PaAOTIOAL. IDBAB FOB THB SHOP. 

Oontiibutlona of Uoks. devices and metbods of dolcgr work are 

solicited for this column. Write on one side of the 

paper only and send slcetcbea wbes necessary. 

SOMa LATSB AND PLANBB SINKS. 
Mr. Edward G. Haddix, Burlington, Iowa, sends sketches 
with descriptions of some useful lathe and planer tools and at- 
tachments. Fig. I is a finishing tool for planers, which may 
be used on either steel or wrought iron without water and leave 
an excellently finished surface. The tool is forged from ordi- 
nary stock, but the cutting portion is made diagonal to faces 
of stock so that when used the edge A operates with a shearing 
action. Mr. Haddix states that the cutting edge should be 
ground with a lip and the end rounded slightly, so that only a 
small portion of the end will bear on the work, but we believe 
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the practice, where these tools are used, is, in some cases, to make 
the tool with the cutting edge perfectly straight and merely 
round the corners slightly. Planer tools made on this principle 
require great care in the setting to obtain good results, and 
must also be ground accurately, but the surfaces obtained are 
well worth the trouble. 

A planer dog or jack is shown in Fig. 2, wbich is made with 
the end A of round cross-section and the end B square. The 
round end may be stuck into a hole in the planer platen, and 
the screw C in the other end used against the work being 
planed. Fig. 3 is a planer jack that can be quickly made from 
a section of gas-pipe, a screw and an ordinary nut The sketch 
makes everything clear. Although very simple, it is, however, 
handy to have around the planer. 
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Fig. 4 shows a cheap, effective, home-made belt punch con- 
sisting of a piece of taper tool steel A, one side of which i.^ con- 
cave and the other convex. It is sharpened on the point and 
on the two edges and can easily be made out of a small halN-^ 
round file. B is a common file handle into which A is fitted. \ 
To use this punch, stick it into the belt and give it a twisting 
motion, pushing it farther in all the while. As the blade is 
tapered, various sizes of holes can be made. It is also useful 
in removing old laces. 



Fig- S represents a heavy cutting-off tool used for cutting large 
shafts and bars. It is made in the usual manner except that 
there is more metal in the thin part, bringing the edge C below 
the line of the shank of the tool. When it is being used, a small 
jack is set on the cross-slide of the lathe carriage, and this blocks 
up the portion marked C, thus adding to the stiffness of the 
tool. 

We had some countersunk head rivets to make oat of copper 
wire and found it dif^cult to hold the wire until a head could be 
formed. This is the way we overcame the dif!iculty. A couple 
of pieces of l^'xiyi" flat-iron were procured, clamped together 
and drilled so that the hole came in each piece, as in Fig. 6. 
Then the hole was countersunk, the wire was held between these 
plates, which in turn were held in the vise and the rivets were 
made quickly. • 

Oftentimes in planer work, the tool, when at the end of a 
stroke, will break out a large piece of metal. This usually hap- 
pens when the cast-iron is dirty, and in order to prevent this, a 
man will have to score a line with a hammer and chisel. Even 
then it is not always a good job, and it takes considerable time. 
Fig. 7 is a planer head, having a small hole about ^' tapped in 
the side through to the apron, as shown at D in the sketch. 
This hole is fitted with a set-screw, having a flat point, which 
will keep the apron from moving. A tool something like the 
one shown can then be 
used for scoring a line 
by running the head 
back and forth a few 
times with the point of 
the tool against the 
work. 

It is sometimes desir- 
able to have a stepped 
washer for the tool-post 
of a lathe, but some- 
times trouble is met in 
attempting to make 
one. The accompany- 
ing sketch. Fig, S, 
shows the method to be 
employed when laying 
one out for the shapcr 
man. The circumfer- 
ence is divided into 
eight parts and num- 
bered from one to 8. 
Each of these divisions 
is then bisected and 
fettered from A to H. 
Lines are drawn, as 
shown, from i to E, from 2 to F, from 3 to G, from 4 to H, from 
5 to A, from 6 to B. from 7 to C and from 8 to D. The lines 
to be followed on the shapcr are the ones that are drawn in full. 
The steps or spaces are of the same shape and size. 

♦ ♦ * 

OBITUARY NOTICES. 

Dr. E. H. Williams, connected as partner with the members of 
the Baldwin Locomotive Works, died at Santa Barbara. Cal., on 
December 21, 1899. He was born at Woostock, Vt., in 1824. He 
studied medicine at the University of Vermont, from which he 
was graduated in 1846. Subsequently, he became connected with 
various railroad companies, among others the Michigan Central 
Railroad. In 1870 he became a partner in the Baldwin Loco- 
motive works and traveled extensively in the interests of th»t 
firm, of w'hichhe was still a member when he died. 

Mr. Theodore Altcneder. Sr., of the firm of Theodore Altenc- 
der & Sons, manufacturers of drawing instruments, died recently 
in Philadelphia, aged 78 years. Mr. Altcneder's inventions and 
improvements have made his name familiar to the engineering 
profession. 

Mr. Samuel Dana Greene, assistant general manager of the 
General Electric Co., Schenectady, N. Y,, was drowned with his 
wife while skating on the Mohawk River. He was the son of 
Commander Samuel Dana Greene. U. S. N.. and was one of the 
\foremost men of Schenectady and well known all over the statt 
Mr. Greene was for some years dhief engineer of the Sprague 
Electric Railway and Motor Co. His wife was a daughter of 
Rehr Admiral Chandler. U. S. N. 
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HOW AND WHY. 



A OBPABTMBNT INTBNDBD TO CONTAIN OOBKBOT AN' 

aWBRS TO PRACnOAL QOBSTIONB OF 

OBNE&AL. IMTBRBST. 

OtT* mU details and name and address. Tbs latter are for OUT 

own convenience and will not be publlsbed. 

34- — H. W. R.: Do you know of any practical way of soldering 
aJuminum? 

A. — ^The answer to this question was taken from the catalogue 
of the Pitt&burg Reduction Co. 

Good joints can be made by carefully cleaning the surfaces to 
be joined and, with very hot soldering bits or careful work 
with the blow pipe, "tinning" the surfaces with some of the 
apecial solder used, before attempting to join the surfaces of the 
metals, using special alloys for the solder. Several such solders 
are successfully used, pure tin with a little phosphor tin being 
the ba»is of the majority of such solders. Soldering bits of 
nickel are best, however, and specially good work has been done 
with those kept hot by a gasoline torch or electric appliance. 

Special care should be taken to clean the surfaces to be sol> 
dcred. This can be successfully accomplished by the mechanical 
meant of scratch-brushing, scraping or filing the surfaces, thus 
exposing fresh metal free from the thin film of oxide of alumi- 
nntn and the oxide of silicon (silica) which forms a retentive 
and protecting coating over the surface of the metal, preventing 
cither the soldering or plating of the aluminum. 

Another way to clean the surface of aluminum, for either 
soldering or plating, is to dip the sheets into nitric acid diluted 
«ith three times its bulk of hot water and which has just enough 
hydroflaoric acid added to it to make the solution act on the 
surface of the metal, this action being denoted by the evolution 
of gas bubbles. The solution can be kept in either wooden or 
lead lined tanks, and the amount of hydrofluoric acid added need 
be only small, say less than five, or at most, ten per cent, of the 
bulk of the solution. The hydrofluoric acid required is the cheap 
fluid of commerce sold in lead jugs and costing five cents per 



Tlw aluminum, after being cleaned in this diluted nitric and 
hydrofluoric actd solution, is again dipped into hot water for 
riiwisg and dried in hot sawdust. It is then cleaned so that 
Cttlicr Boldering or plating solutions can be readily apphed. 



JS. — M. L.: Please tell me which is the correct way to «et the 
lool in threading a taper piece — with the center line of thread 
loot at ripht angles to the surface of the wcH^k, or at right angles 
to the axis of the work. 

A- — The accepted method, «« reported by the committee of the 
American Society of Mechanical Engineers, appointed to report 
upon standard pipe threads, is to set the axis of the tool at right 
aa^plct to the axis of the work. This practice is commonly fol- 
knrtd by lap manufacturers. On steep tapers threads cut in this 
wny hare greater holding power. On ordinary tapers it makes 
Bttle or no difference which method is adopted. 



k^ 



j6 — A. D.: There is an argument in our shop about punching 
steel of the same thickness as the diameter of the punch. Can 
thia be done, and if so, how much thicker than this can a punch 
peMtrate? One man claims that 12 inches of steel have been 
pqnehed at once by a punch one inch in diameter. 

A. — Our contributor, Mr. J. L. Lucas, who has given much 
stiention to punching machinery, writes us with regard to this 
qocetion: "The punching of a}^ inches of steel by a one-tnch 
ponch is the best that I have any record of and I do not think 
t I a inches of either iron or steel can be punched by a one- 
ponch under any conditions." 



17. — ^We have received two inquiries from foreign correspond- 
cnta, one about a pyrometer known as "Hobson's Pyrometer" 
md the other with regard to hardening Bessemer steel or Homo- 
low. 

A. — ^We are anable to obtain any information about a pyrom- 
eter by this name and must refer the question to our readers. 
Whb regard to hardening the steel, Mr. Maunsel White, engi- 
BMT o( tests, Bethlehem Steel Co., writes: "We do not know 
of any special process for hardening Bessemer steel or Homo- 
laic. The presence of carbon is essential to hardening and it 
CM be rery readily aided by means of cementation." 



38.^W. H. M.: t. What metal expands the most? 2. How 
much would a hollow cylinder of this metal expand, if it were 
I* X i" X 3/16' shell? 3. How can I calculate the sixe of a 
steam engine (without the use of a formula) to drive an air com- 
pressor or any given machine? 

A.— I. Of the common metals, lead and zinc; and as far as wc 
know their expansion exceeds that of any metal Aluminum ex- 
pands nearly as much. 2. The coeflicient of expansion is about 
.000015 for each degree Fahr. The temperature of a gas flame 
would probably not be far from 1000 degrees, although we know 
of no tests showing just what it is. The expansion of a hollow 
cylinder depends upon the expansion of its diameter and not the 
expansion of its area. Hence this cylinder would increase about 
940 X .000015 X I = .014 inch, assuming the temperature at the 
start to be 60 degrees. 3. To determine the size of a steam en- 
gine we must know the power it is to develop, the number of 
revolutions it is to make, the mean steam pressure in the cylin- 
der and the relation between the length of stroke and the diam- 
eter of cylinder. The mean steam pressure will depend mainly 
upon the boiler pressure, the point of cut-off and the amount of 
compression. In the computation the area of the cylinder must 
be taken in inches and the length of stroke in feet The rela- 
tions between all these quantities are complex and can be much 
more easily found by the aid of formulas, whidi are quite simple 
and which we should advise you to learn to use. In fact, we 
could not well spare the room necessary to explain the question 
without the aid of a formula. The simple formula for the horse 
power of a steam engine is 

axPxLxAxN 

Hi 

33,000 

where H = horse-power, P = mean eflfective pressure, L = 
length of stroke in feet, A = area of piston in inches, N = revo- 
lutions per minute. For your particular problem this can be 
reduced to the form, 

16,500 xH 

LX A = 

Px N 

That is. the length of stroke in feet, times the area ol cylinder, 
equals 16500 draes the horse-power, divided by the mean effective 
pressure times the number of revolutions per minute. Your 
main difficulty may be in determining the mean effective pres- 
sure and for a rough estimate this may be taken at half the 
boiler pressure. 

39. — L. M.: 1. — What is the rule to find the angle of a tool (or 
cutting very coarse square threads? x — Please outline a course 
of study most likely to benefit a toolmaker. 3. — Will you not 
publish something upon die construction and mechanical draw- 
ing? 

A. — We did not notice, until too late for this issue, that your 
first enquiry needs a sketch. We will, however, try to explain 
the subject without a drawing. First, compute the circumfer- 
ence of the screw at the base of the thread, by multiplying the 
diameter at the bate by » and dividing it by 7. Draw a straight 
line, which we will call a b. equal to the length of this circum- 
ference. From point a at one end of the line, draw another line 
at right angles to it of a length equal to the pitch of the screw. 
Connect the outer end of this second line with point b of the 
first line, making a right-angled triangle. This last line gives 
the inclination of the thread, and the side of the tool should 
have a little more clearance or inclination than this line, a.— A 
toolmaker should try to lay a good foundation on which be can 
build with future knowledge from whatever source it is to be 
obtained. To this end he should know enough mathematics to 
understand the articles in the technical papers, and wc can recom- 
mend for this purpose "Mathematics Self-Taught." which is no- 
ticed in another column of this number. It would be well to 
procure the book on the milling machine published by the Cin- 
cinnati Milling Machine Company, and by the Brown & Sharpe 
Manufacturing Company, at well at the books on grinding ma- 
chines and gearing published by the latter firm. Other lubjects 
that would be ol value are elementary mechanics, mechanism and 
mechanical drawing, and the subject of steel. There are srrtral 
excellent books upon all of these, which wc shall be pleased to 
name, if desired. A toolmaker needs to be a dose student ol 
the ways and means of doing shop work, and hence should be a 
close observer and a careful reader of the meehanieal papers, and 
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lacked the time and possibly the knowledge necessary to make a 
it would also be well to study the different catalogues as they 
appear. We know of no good book treating strictly of tool mak- 
ing. 3. — 'We shall be pleased to receive material upon die making 
from any reader of MachinSry who has had experience in this 
line of work. A complete series upon mechanical drawing was 
published in the second volume of Machineky. 



40. — Clayton: i. — How much oil does it take to produce i H.P. 
in an oil engine? 2. — How much gas does it take to produce 1 
H. P. in a gas engine? 3. — How do they calculate that air is 
compressed to 35 atmospheres as in the case oi the Diesel mo- 
tor? 4. — Is this type of motor more economical than any other? 

A. — I. — Tests of a number of oil engines of 10 or 15H. P. show 
oil consumption of from J^ to l}/4 pounds per H, P, hour. 2. — 
Small gas engines use from 25 to 30 feet of gas, medium sized 
gas engines, 18 to 25 cubic feet, and large engines from 12 to 18 
cubic feet per H. P. hour (indicated). 3. — When a gas of known 
volume is compressed to a smaller volume, its temperature and 
pressure rise according to certain known laws and they can be 
approximately calculated. The formula that would apply to the 
Diesel motor is: 






where v, p are the volume and pressure at the beginning of com- 
pression and V, P are the volume and pressure at the end. To 
compress to 35 atmospheres would probably require that the air 
be compressed to about 8-10 of its original volume. This formu- 
la requires the use of logarithms in its application. 4. — ^The 
Diesel motor is said to operate on about 4-10 pounds of oil per 
H. P. hour. 



41. — A. H. I.: Could you give the best method of magnetizing 
a piece of tool steel? The piece is small, about 3 inches long and 
^ inches square, and is for experimental purposes. I have at- 
tempted to magnetize it in several ways, but it takes very little, 
merely enough to pick up a small needle, and it seems that I have 
not the right temper in it. 

A. — The best way to magnetize a piece of hardened steel is by 
means of an electric current passed through a coil of wire wound 
around the bar. Make a spool, about the length of the bar, and 
of sufficient diameter to hold about 1000 feet of No. 20 B. & S. 
cotton covered magnet wire. Take a piece of bar iron about one 
inch square and bend it into the form of a U and of such size 
that it will span the coil and pass over the ends of the steel bar, 
»o as to form a closed loop with the steel. Pass through the coil 
a current derived from the wires leading to an incandescent light 
sockeL Do not allow the current to pass through the coil for 
more than two or three seconds or it will burn it out. After the 
current has been cut off, remove the U bar and take out the mag- 
net, and if it is of the proper kind of steel and suitably tempered, 
it will be well magnetized. Any good quality of tool steel will 
make a strong magnet, although some kinds are better than 
others. Chrome steel is very good. The bar should be hardened 
in ice cold brine, and then it should be drawn to a very light 
straw color. 



42.-;-G. E. R. — I am running an Eddy generator of 15 K. W. 
capacity, w'hich gives an e.m.f. of 125 volts and current of 120 am- 
peres. When the machine stands still for 10 or 12 hours, it sparks 
badly on starting up, then after a few minutes it runs all right 
until it stands still again. The commutator is a little rough and I 
cannot keep it smooth. The machine is run at no volts and the 
ammeter stands at 128 amperes, and when I put on all the lights, 
the brushes have to be moved forward. I would like to know 
how to stop the sparking and also whether it will do to add 20 
more lights, of 16 candle power each. 

A. — When the generator stands still for some hours, dust col- 
lects upon the surface of the commutator, and as it is not very 
smooth, this dust does not rub off readily, hence, the sparking is 
increased in starting, until the dust is removed by the rubbing of 
the brushes. There is evidently nothing the matter with the ma- 
chine, and the only way to reduce the sparking is by moving the 
brushes back and forth until the position is found in which they 
make the smallest spark. In this way the surface can be kept 
smoother, for the smaller the spark the less it is roughened up. 
Theoretically, the brushes of all generators have to be advanced 
AS the strength of current increases, but some generators are so 
proportioned that the amount of shifting required is so small as 
to amount to nothing, practically, unless the machine is greatly 



overloaded. As to the advisability of adding 20 more lamps, we 
can only say that a machine of the size given should be able to 
carry 240 to 250 i6-candle lamps at full lead, and an^increase of 
20, which would be less than ten per cent, should not overtax 
it. On general principles it is not good policy to overload ma- 
chines, because one is likely to wind up by following the practice 
of street car conductors who always believe there is room for one 
more.- Thus if you start by adding 20 lamps you may next try the 
experiment of increasing the number by ten, and then another 
ten, and so on until the generator breaks down under the load. 
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NEW TOOLS OF THE MONTH. 



Under this headlngr are Hated the new machine and small toots 
ttiat have been brougttit out during the preceding month. 
Manufacturers are requested to send brief de- 
scriptions of tbelr new tools as tbey api>ear. 
for use In this columnt 

Chicago Flexible Shaft Co., Chicago, 111. A gas blast furnace 
which combines a complete outfit for hardening, tempering and 
annealing dies, taps, reamers, drills and similar tools. 

National Die Stock Co., Cleveland, Ohio. A die stock that 
contains some convenient features. It is adjustable and has a 
quick-acting motion for opening the two-part die. 

Carter & Hakes Machine Co., Winsted, Conn. A plain mill- 
ing machine that contains a number of valuable features. Has 
reversed cone pulley so that additional strengt'h is obtained in the 
frame supporting the work spindle. 

William H. Warren Machine Tool Works, Worcester, Mass. 
A 4J4 foot semi-universal radial drill of extremely heavy pattern. 
Contains some features not possessed by the older models. 

J. L. Cook, Springfield, III. A drill socket made so as to pre- 
vent the twisting off of shanks that is so common with the ordi- 
nary type. 

Marshall & Huschart Machinery Co., Chicago. A circular 
saw for machine shops, intended to take the place of the older 
style power hack saw. 

Fellows Gear Shaper Co., Springfield, Vt Improvements in 
the 36-inch Fellows gear shaper. 
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FRESH FROM THE PRESS. 

The Mechanical World Pocket Diary and Year Book, for igdft 
Thirteenth year of publication. Published by the "Mechanical 
World," Manchester, England. Price in England, sixpence. 

This book has 244 pages, pocket size, and contains a collection 
of engineering notes, rules, tables, and other data, and is one of 
the better known handbooks. As it is quite small and compact 
it covers the field of mechanical engineering only in a limited 
way, but at the same time it is a useful book and treats, among 
other subjects, of steam and the steam engine, the steam engine 
indicator, slide-valve diagram, gas engines, boilers, safety valve«, 
strength of materials, gearing, rope driving, and has numerous 
tables upon various subjects. While the book docs not cover the 
same ground, it is of about the size and grade as that issued by 
the International Correspondence Schools in this country. It is 
devoted more strictly to engineering and mechanical matters than 
the latter. 

Fowler's Mechanical Engineers' Pocket Book, edition of igoo. 
500 pages, illustrated. Edited by William H. Fowler, and pub- 
lished by The Scientific Publishing Co., Manchester, England. 
For sale by D. Van Nostrand Co., Murray street, New York. 
Price $1.00. 

We have been favored with a copy of this work by both the 
publishers and their representatives in this country. The first 
edition of the pocket book was noticed in these columns when 
it appeared a year ago, and this new edition is increased to nearly 
twice the size of the former one. To give an idea of its scope it 
may be said that it is larger and treats of more subjects than the 
"Mechanical World" pocket book, mentioned above, but that it 
is not as complete as Low's pocket book, which is a well known 
English work. It also treats less of design and more of general 
principles. It is made up largely of bits of valuable information 
about engineering that have been obtained from various sources 
and treats of some subjects, like textile machinery, for example, 
that most hand-books are silent upon. 

Power Transmitted by Electricity, by Philip Atkinson, A.M., 
Ph.D. Published by I). Van Nostrand Co., 23 Murray and 27 
Warren streets. New York. 241 i2mo pages, illustrated. Price 
$2.00. 

Mr. Atkinson has written several books upon electrical sub- 
jects that have been of value to the reader desiring a general 
and somewhat superficial knowledge of the subject, but who 
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gh itudy of it- The present volume is a complete revision 
•ok written by the author several years ago upon the trans- 
ion of power and it has been his aim to bring it up to date 
«spectc> As stated, it does not go into the subject deeply, 
!at» in a popular, but we believe in an entirely accurate, 
r of the electric motor, for both stationary and railway 
&od central station construction and equipment. 

dard Polyphase Apparatus and Systems, by Maurice A. 
, M.S. Published in England and for sale by D. Van Nos- 
Cc, 23 Murray and 27 Warren street. New York. 250 
Uhutrated. Price $300. 

book seems to fill a corner in the field of electrical liten- 
lat will be appreciated by the student and the practitioner 
The increasing use of the alternating current has made it 
iry for those connected with the electrical industry to be- 
nformed a< far as possible about its operation. There is 
literature upon the subject, but it is generally of an in- 
matlicmRtical character and there has seemed to be no 
i|c infurmation in a more popular style. The author states 
• work IS for those who operate or are interested in poly- 
machinery and that while a general acquaintance with 
fiff current machinery and apparatus is presupposed, he 
that those who have had experience only with direct 
I machinery will be able to understand hiswork. The book 
to elementary as those of Mr, Atkinson's mentioned above, 
longs rather to that class that stands between the popular 
mt and the mathematical treatment found in the most ad- 
books. 

lematics Self-Taught. Arithmetic and Algebra. Adapted 
It German of H. B. Lubsen. by Henry Harrison Suplee, 
Epublished by the author. 120-122 Liberty ctreet, New 
[338 8vo pages. Price $2.00. 

'•ubjects of arithmetic and algebra are here treated by 

it that are quite different from those adopted by American 

I in their school text-books. It is less abstract and the 

re more fully explained, wit^ the evident intention of lead- 

; student step by step to a complete understanding of the 

„ The section on arithmetic is confined strrctly to its sub- 

td ^r>f% not contain matter, like mensuration and other 

■ properly come under the heading of geometry or 

fs of mathematics. The Lubsen method is to be 

iHicu m several respects. For example, the student is led 

unconKiously from arithmetic to algebra and he finds 

[ working with literal factors instead of numerals without 

t^t he is doing anything outside of the realm of ordi- 

htnetk. The same is also true when the subject of 

is taken up. Hrere the student finds a simple expla- 

^f how calculations can be simplified by tables of ex- 

which are really logarithms, and when he is convinced 

can be done, he is ready to take up problems in !oga- 

with an understanding of the basis on whidi they are 

I. 

the subject matter is presented clearly, the book is not 

in the sense of being incomplete or only adapted to 

of younger pupils. Sufficient ground is covered for 

purposes and of the two the work is better suited to 

Iwho wish to become more proficient in mathematics 

young beginners. Many examples arc worked out to 

process of applying arithmetic and algebra to actual 

Some of these examples have a very practical bearing in 

k« The book abounds in interesting features that will 

appreciated, perhaps, by those who are accustomed to the 

act books. One of these is a simple approximate method 

r»cting roots, and .mother is the explanation of why 

M)i arc indicated and not performed in algebra. 

^^xnathcmatics, like any other difficult subject, requires. 

^HpDt who is studiously inclined and is accustomed to 

PMK great deal of time devoted to the subject It is as 

a^trade to be able to sit down and master a book as to 

1 a ffood piece of machine work. If one is studiously in- 

we oelieve that he can learn a great deal about mathe- 

from this book, and we can recommend it to such a person 

dndy, without a teacher. 

▲OVKBTISINQ UTHRATUBa. 

10 SUSa FOR CATALOGS ARK 9X 13, 6x9 AUD 3)^x6 IMCIIBa. 
ta aaCOMMKKDKD, AS Tilts BtZK IS MOCT UKILY 
TO 8B PXKSfRVKU. 

Watkins, 9-15 Murray street. New York, has issued 

ntnnber of the Bradford Diary which is intended for 

It is an attractive little book and, for those who do 

' keep a diary, it serves as an excellent daily reminder. 

int Machine Tool Works, Cleveland. O. Catalogue of 
tools and of steel balls and scr^w machine products 

Grant Ball Co.; 32 pages illustrated. 

my is gradually adding to the list of tools that tt 
the latest additions being a 44" turret and chuck- 

liere arc also several small machine parts illustrated. 
ipound rest, niilhng machine vise, etc. 



The Standard Tool Co.. Cleveland. O. Catalogue of twiti 
drills, reamers. Ups, etc. : 79 pages illustrated. 

The well-known line of small tools made by this company hat 
been added to during the past year, making the list of their prod- 
ucts and the variety of siies and styles more complete than ever 
before. 

W. H. Nicholson & Co., Wilkcsbarre, Pa. Catalogue of ex- 
panding lathe mandrels, 18 pages illustrated. 

The utility of these expanding mandrels for lathe and milling 
machine work is well known, and the catalo^e gives full in- 
formation about the different sizes and styles in which they art 
made and their use. 

H. H. Franklm Mfg. Co., Syracuse. N. Y,. have issued a small 
catalogue that shows in an attractive manner some of the numer- 
ous castings that they make to take the place of parts that are 
ordinarily machine finished. The process used by this company 
is said to be such that screw threads and other parts can be cast 
whicfi are as good for many purposes as the same parts finished 
by machine. 

Prentiss Vise Co., 44 Barclay street. New York. Catalogue of 
vises, 48 pages illustrated. 

The numerous styles of vises tnadc by this company are listed 
in this catalogue and include, bewdes their numerous types of 
machinists' vises, many special designs. 

The Billings & Spencer Co., Hartford, Conn. Catalopue of 
improved dropped hammers, trimming presses and forges; 36 
pages illustrated. 

Drop hammers ranging from 3000 pounds weight of drop to a 
400 pound hammer are listed, and photographs are shown of 
numerous drop forgings regularly made by this company. 

MANUFACTURERS' NOTES. 

It is the evident intention of the Joseph Dixon Crucible Co., 
Jersey City, N. J., that if the wnrk of the editor for the coming 
year is of an inferior quality, it shall be through no fault of 
theirs. \Vith their customary generosity they have presented oa 
with a varied assortment of pencils and erasers for the New 
Year. These, it is needless to say, are of superior quality, and. 
if the tools could make the man, or more properly, in this case. 
the periodical, the readers would join with us in extending 
thanks to t4)e well known makers of these excellent pencils. 

The International Correspondence Schools now announce that 
they have over 130.000 students and that their courses number 
over 70. 

The B. P. Sturtevant Co.. of Boston, Mass.. report an increase 
of nearly 40 per cent, in the volume of their business for 1899 
over that of the previous year. 

During the past year an addition covering 20,000 sq. ft has 
been made for the use of the electrical department, which 
although completed a few months ago, is, they say. already over- 
crowded. They also report numerous special orders for electric 
fans and special generating sets for the Navy Department, and 
the conctrudion of a complete line of enclosed motors of new 
design is now under way. 

The old method of running belts tight has been so long forced 
upon engineers that they are often stow to realize that slack 
belts, carr^'ing full load and runnmg free o( initial tension yet 
never slipping, are not only a mechanical possibility, but an 
actual condition seen in shops of the customers of the Cling- 
Surface Mfg. Co., Buffalo. N. Y., whose business about New 
York has neccssiutcd the opening of a branch office in that city, 
in the Postal-Telegraph Bldjf., 253 Broadway. 

The Waltham Watch Tool Co.. Springfield. Mass.. have re- 
cently added to their works a new shop about 25,000 square feet, 
which is about three timet the area of their old shop. 

Mr. Charles A. Moore, of Manning. Maxwell & Moore. New 
York City, sailed on Tuesday, January 9. for Mediterranean 
ports and Egypt The trip is said to be purely one of rest, and 
no business is to be connected widi it 

The Pedrick & Ayer Co. have sent fifty-two of their belted 
shop air compressors abroad during the past year. 

The Newton Machine Tool Works have made an additioa to 
their present shop to accommodate their increasing bosUMM. 
The addition will make a shop too' by Z3at. 

The Stow Flexible Shaft Co., of PUluMpbia, had recently a 
request from one of the largest fruit frowerB of Southern Cali- 
fornia, for an equipment of their flexible sbahfaig- to arranged 
as to be of value attached to a motive power, for tree trimming. 
Mr. Frederick SchofI, proprietor of this company, at once set 
about making such equipment, and reports evidence o( much 
success therein. They also report a large increase of orders for 
their poruble air tnotor. 

The Spragiie Electric Co. of New York have jntt received an 
order for sixteen m'ltrtr* to be used in runninp the presses aiid 
machinery in a l;*" ng e«tablikhment in Tokio, Japan It 

will be one of ti ijuipped plants in Japan and wilt be 

operated under tbr <.iij>rivi:«ion of a Japanese expert who is now 
in this country gathering ideas. 
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OALBNOABS. 

We have received from the Standard Welding Co., Clevelan<i, 
O., a calendar and memorandum book which calls attention to 
this company's electrically welded sipeciaUies. 

The Eagle Oil & Supply Co., Boston, Mass., have sent us 
several of rtieir calendars for the year 1900 which have fine and 
appropriate illustrations for each succeeding month. 

We are also in receipt of a handsomely illustrated calendar 
from the Standard Tool Co.. Cleveland, O. 



WANTED. — Copies of Machiktery. Issue of January, 1898. 
State price. Address, 
The Industbial Prkss. 9-15 Murray Street. New York. 

WANTED. — Back numbers of Machinery. Will pay 
liberally for the following numbers : Vol. r, No. 2; Vol. 2. No. 
11; Vol. 3, Nos. I, 2 4, 6, 8, 9 and 10, or will buy whole of Vol. 
3: Vol. 4. No 5. CHAS M SHAW . Hagersto wn. Md 

WANTED. — Young man who is thoroughly posted on names 
and location of machinery manufacturers and other points neces- 
sary for catalogue work. Address, stating expenence and salary 
desired, PERMANENT, care of M.\chinery. 9-15 Murray Street, 
New York, 

A BELT LACE PATENT FOR SALE.— No holes in 

belt, no riveting or glueing, but a one piece metal that will hold 
the tightest belt and operate satisfactorily at the highest speed. 
The stack can bo taken up instantly. I have no time to man- 
ufacture this article, but there is a fortune in it Write quick 
and get full particulars and a sample. UICHAEL PAJIIDON. 
Box 96, New Portage. Ohio 

WANTED. — A small novelty that will sell through the 
mail. Send full particulars to MANUFACTURER, care of 
Hachinsiiv, 9-15 Murray Street, New York 

WANTED. — Mechanical en^neer to take charge of ma- 
chine shop for building all kinds of machines. Must be 
draughtsman. State past experience. Address S. M. G.,care 
of Machinery, 9-15 Murray Street, New York. 

WANTED. — ^Three thoroughly experienced machinery 
blacksmiths, accustomed to working to drawings ; also one fore- 
man blacksmith capable of handling forty men on general work 
including high class machine forging. Address "B." care of 
Machinery. 9-15 Murray Street, New York. 
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A Barrel of Gold 



i 



represents the savings of a generation; but a barrel of lubricating oil can be accum- 
ulated in a very short time by saving a little each day. Don't think because you 
use only a small quantity of oil that it isn't worth saving. Keep a barrel in the 

corner, out of the way; put your waste oil in it every day or two, 

and you'll be surprised how soon it 

will nil up. Then run it through your 

Warden Filter and you will have a bar- 
rel of oil as good as any you can buy. 
If you think this is too small to 

bother with, just figure up what even 

one quart of oil saved each day 

amounts to in the course of a year. 

Why should you throw away 75 gallons of good oil ? 
A Warden Filter costs more to make and is the cheapest in the 
end, so that it's no economy to buy a cheap and worthless imitation. Write us 
for price on a small Filter. We make big ones too. 

The Burt Manufacturing Co,, Main & Howard Sts„ Akron, Ohio, U.S. A. 

LARGEST MANUFACTURERS OF OIL FILTERS IN THE VORLD. 

Ten years on the market. Acknowledged everywhere as the standard. Uaed in 26 countries, adopted by 6 Governments. 
Ask your oil company ot supply bouse tO send you one on approval. Carried in stock' by Shelby & Co.r London, Eng,, 
Alfred Stucken, Moscow, Runiat and Gustav Diechmann & Sohn, Berlin, Germany. 



"X Pjying ln>(xstmcnt," 

Thb Bt;*T Mfg. Co., Akron, Ohio. 

GtHTLKMEN :-Tbc iQird Warden Oil Filter 
iust received from yuu has not yet been put 
Into commission, but ibe other two tillers we 
are using in our tlooring plant and Mill No. i 
have given us entire satufaction. and that Is 
the reason why wc ordered this third filter for 
milt Xo. t. As yet we have had no reason to 
regret the placing of these filters in commis- 
sion as we think ibey are a paying Inrcstroeot, 
and they surely do tbelr worlc in good shape, 
Voura truly, Cobbs & Mitchej-l, 

Cadillac, Micb. 
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AS SEEN BY A DESIGNER. 



THE OENE8I8 OF MACHINB DBBIQN, WITH APPLICATIONS, 

W. H. Sakokmi. 
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if ERE i) a theory 
hat the human 
:rnncl is like the Cyl- 
inder to a phrtnog^aph, 
recording indelibly every 
impres&ion niadc upon it 
and capable of reproduc- 
ing them at will. Some- 
times these impressions 
assert thcmselvci when 
not called upon and many 
a speaker or writer has 
quoted the sayings of 

nf^'" ''■'■ the delusion that the thoughts were his own, 

l^' " and designers being human, arc alike subject to 

- of the human mind. Many times, in designing a 
ichincry. a ceriam form will persistently assert itself 

lo liir .jr*ughtsman. Whctlier this suggestion be perfectly suit- 
able fxT wh:>lly impracti- 

cftble, the mind finds 

itself constantly repro- 

darioK sorme impression 

RM«Jr up4jn it at a previ- 

oa« time, and e^peCLa!ly 

i» it tmc that we uncon- 

•eiovsly c'ipy natural ob- 

<ectt whit-h often have 

little in c<>m.mon with the 

matter m hand. 

Influ*ae« of NatunU 

Forms, 
^T«ke for example, u 
fan or blower and 
'3 struck with the 
I'iancr to a snail 
(u rnrrani the 
III the designer 
familiar irith such 
and has rccog- 
thp «uiubility of the design as a guard to cover delicate 
•^'•d parts. There could hardly be greater con- 
< n the swiftly revolving fan and the slow mov- 



For convenience in use, machine tools must be mounted at a 
certain height above the floor and the intervening 8pte« filled \n 
with something which, as .\braham Lincoln said of his legs, 
"should be long enough to reach from his body to the floor." 
Now, I have many times heard draughtsmen say that the hardest 
thing to design about a machine was B suitable leg. The reason 
is obvious— 4 leg is inappropriate, a support is what is needed. 
We get the idea of legs from the animals which we see about us 
every day, forgetting that these legs arc used for traveling rather 
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than for standing still. Such legs may not b< so inappropriate 
for furniture or movable articles at for a machine tool which 
should be the very embodiment of stability. Here again the 
doctrine of unconscious suggestion appears in the resemblance 
to the legs of some animal as the horse. Fig. 2. The double 
curved "bandy" leg may still be acceptable on chairs, cabinets 
or pianos, but on machine tools it is being replaced by a more 
rigid support in which the idea of a leg is quite abandoned, one 
of the most popular aod appropriate styles being the cabioct. 
Fig. 3. 
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m^ Muul. r^ it is difficult to resist the impression that the shell 
tsad Kimrliow unconsciously influenced the mind of the designer. 
This rvscmblance is shown in Fig. t. 



Pillars are usually a d n ri aaibla in machine design and here agaia 
the idea is suggested unconsciously, a pillar being the eooven- 
tionalixed form of a tree trunk, the flutes in the pillar betog 



P 




»94 



MACHINERY. 



March, 1900. 



modified from the ridges of bark and ihe curving base being 
caught from the spreading of the roots, Fig. 4. The tree trunk 
is made to stand and is designed to support something and is 
therefore a logical model to follow when these qualifications are 
desired. The pillar lends itself well to architect^iral purposes 
and has been fluted and decorated to a point not permissible in 
machine design. 



unconsciously, perhaps, of some familiar form of natural life. A 
monkey wrench with the slide moving up and down the handle 
resembles a toy monkey running on a yellow stick, while the 
grinning jaws of the saurian undoubtedly made him godfather to 
the alligator wrench. We hear a blacksmith speak of a "snibei," 
meaning a hook and short piece of rod not unlike a snipe bill 
in shape and a crane is called a crane because, as the Dutch- 
man said, "dat ish hces name." 

Tbeory. 
It will be said that the foregoing is mere "theory" withoat 
any practical bearing on shop practice, and the theoretical per- 
son is regarded as one who indulges in useless reiinenients of 



Practio*. 



Fig. 0. Nippers. 

Who invents all the little simple appliances of everyday life? 
Many of them are adapted by human nature from nature itself. 
Pins and needles we get from the thorn tree; perhaps the first 
fish-hook was a herring bone. Look at the coiled spring! It 
was old when Moses was a boy. Go out into the ganlen and 
watch for them on the squash vines. Examine one closely and 
you will notice that it is not only coiled, but coiled two ways 
with a device in the center for reversing the twist, so that with 
one end growing from the stalk and the other attached to a twig 
it may still continue to twist. Here is an unpatented idea which 
might perhaps be profitably employed in mechanics. Note the 
reversed twist in Fig. 5. 

The nippers of some varieties of beetles might have sug- 
gested the cut-nippers '4 the .<hop ("sec Fig. 6) and other in- 



Flg. 7. TQaUag the Bcrengtb of *n ■gg-shell 

sect workmen mig'ht teach us secrets in the arts of the weaver, 
paper-maker, plasterer or mason. We speak of a suspension 
bridge as a "'spider's web," but really the bridge builder "isn't in 
it" as compared with the spider. His is the 

■'Knowledge never learned of schools. 

For. eschewing books and tasks, 

Nature answers all he asks." 
Perhaps you say, "these things may be all very interesting, bm 
what can we learn in relation lo machine design?" Anybody 
who knows enough can learn something from somebody else. 
Can you make a column of steel as strong, weight for weight, as 
one of oat straw.^ Can you design a dome which, with the same 
economy of material, will resist as great a crushing load as a 
hen's egg? Perhaps you don't know how strong a hen's egg is. 
I don't rriean a bad egg, cither. Hold one between the palms 
of the hands as shown in the cut and. with the fingers locked to- 
gether, try to crush it by pressing on the two ends of the egg 
Then take a handful of chalk and make one. Perhaps, instead 
of being a designer, you are interested in the economy of man- 
agement. "Go to the ant, consider her ways and be wise." 

The influence of natural forms extends even to the names of 
•hop tools, simply because the form or the purpose reminds us. 
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any nature as compared to the practical man who accomplishes 
something. Practice has been defined as "what we know." and 
theory, "what we do not know." Many sneers have been aime'i 
at school draughtsmen and much amusement has been derived 
from the idea that "book learning" could be profitably employed 



IHb. 9. DrafUns-offlua Blackbonrd. 

in the shop. Much that has been learned in schools and from 
books or from nature must be unlearned before the student can 
make successful headway in shop designing; but. owing to his 
school training, he learns over again so easily that he can well 
afford to do so and even then compete with the "practical" man 
who has had only shop experience to guide him. The theoreti- 
cal man has learned how to do a thing, while the practical man 
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dot* it, and between the two 1$ a great gulf fixed. To the stu- 
dent it seems as if the chief end of the designer was to make a 
tatisfactory drawing while to the mechanic the drawing is only a 
meant to an end. It is necessary first to get rid of the idea that 
mechanical drawing is an art. It is a means of expression the 
»ame as writing and a competent designer need not be an artistic 
itrsiiShtiman any more than an author or an editor need be a 
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Pta. 10. PraUmiaM-r 0k*tob bj John BHoaaoo. 

tkiUfiil penman. The real skill lies in expressing one's meaning 
clcftrly and distinctly and is the skill of the mind rather tJian of 
lk« hand. 

Practice. 
It IS impossible to give a formula for a satisfactory design for 
a Buchinc, • tool or any industrial appliance. It is the practice 
in tome shops to have a large vertical blackboard so arranged 
ai to be raised and lowered and, on this, to sketch out in crayon 
a htll tixed drawing of the machine or of the part in question. See 
Fig y. A council of experts may now "sit" upon it and any 



Having well in mind what your machine is expected to ac- 
complish, begin work on your drawing. "Get a move on you." 
Sketch something. Draw a center line and build your drawing 
around this. Lay out the greater dimensions, the limiting con- 
ditions; let the details wait Get some lines on the paper and it 
will cease to stare at you. Block out the genera) shape some- 
what, as shown in Pig. la Proportion the various parts about 

as you think they should be and let 

"*' the computations go for a little. 

t< Ask an experienced designer how 

•)jj3S. he arrives at the various propor- 

^_,tf^ ^Cp ''°"* '"'^ ^^ *'" ''^" y**"^ "horse 

^ ^ \f^^ sense." but it is really by bitter eat- 

l>eriencc derived from many errors 
in the past. It was "horse on 
him'" all right 

By this time you have found out 
thai your drawing isn't what you 
thought is was going to be: you 
have run into a "snag." Very 
well, begin again. Don't try rub- 
bing out unless you see clearly 
what you arc going to gain by it. 
Paper is cheap and it is no disad- 
vantage to have several sketches 
on hand, "studies." the artists 
would call ihcm, and it sometimes 
happens that the firs-t sketch proves 
the most available in the end. 
Detail Orswtnra. 
Leave the general drawing ab?ut 
in this stage and make detached 
detail sketches of the different 
parU, especially where interfer- 
ences are looked (or, and it is safe to uke a good look on 
purpose for them. Take the machine apart, as it were, and 
test every member not only for strength, but for appearance as 
well. Dimension every part and fit them back into the original 
design. As fast as you are sure of a part, ink it in. Carry along 
the assembled drawing and the details at the same time, espe- 
cially at all points where unusual difficulty arises. The usual 
tendency, especially in cast iron, is toward unnecessary weight 
The design looks smaller on paper than it (eels in solid iron. 
Remember also chat castings have a trick of coming closer to- 
gethcr in the machine than they show on paper. 

Mathematical Befinementa. 
It will be necessary to make some calculations to detennlM 
the sizes both of the working parts and of the frame and sap- 
ports, and the design may have to be modified to reconcile the 
changed conditions. Commercially, it does not pay to figure too 
fine where cast iron is so cheap. The metal must be put in the 
line of force and given such shape as has been found to offer 
the greatest resistance to the various stresses; round, like a 
shaft for torsion; a T shape for tensile stress and curves for 
members subject 10 bending action. Formulae for most of 
these are usually at hand which one can readily apply even if he 
does not know how they were obtained. We are obliged to 
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^■:» be easily made in crayon. Other designers 
t'r ;ie extreme and make a scries of small sketches, 

^u.tncr sixe, which are easily examined and readily 
around for criticism and from these a full sized drawing 
b« worked up embodying any suggested changes. There 
ttsttalljr* certain unalterable conditions, certain parts which 
auHiot be changed. There are gears and cranks and pulleys 
wlacli most bear a certain fixed relation to each other and these 
Aoold be drawn in at once, Mark each such part, its size and 
function. "12" driving pulley 4* face, hand lever operating 

and mark the turning direction of all revolving parts. 

7%M will give you a skeleton which you are required to clothe. 
Yoa are expected to supply head, body and legs all out of your 
9«n imagination. As the chap said who made a wooden clock, 
"Bade it all out o( my own head and have wood enough left to 
atioUier." 
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take for granted the accuracy of other tools without knowing 
how they were made; why should if be necessary to compute a 
formula before we are allowed to use it? It is not knowledge 
itself, at this "stage of the game," but the commercial applies* 
tion of it which enables one to make the best and most ecoaomi* 
cal design. 
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"Aa^Mf M ft0 Old Sho*." 
Wc all Immw Imw aMdk micr *■ old ahoc t* dan a 
AM ii«ecsMhI)r • wora-ow i1m«, tat OM «Wch kai been wtO 
tmrkrn ;«; aodL a* m •boef to m macfatnenr. A ntachioe nn« 
better. fecU better asd doc* better voric after the "new ia wora 
oC* aad the ofrrioof leaacm from thia h to to modify o«r dc- 
H§» a« so reprcaart cmr isbject when worn to tlic grcatesi stage 
of ■lefaneii, is other word*. 'Isroken in." SfneeM • ball of 
Milf pvttf in fbc hand and it wril take on the general thapc of a 
immSf, a» •llown in Fig. n, bot ihowtng eitry mark and create 
of fW fagcrt. It fits the hand too exactly for a handle; ai the 
•"••0 kOT *^id, -it' I too fit," Smocfth off all the ultarp ridge* 
above aa (be haodle wotrld wear after bring in uac a con»idrrable 
fime, but witfiotit changing the general contour, and we have a 
wefl feeling handle. The moit popular »crew-llircad to-day it 
fhr U S. Standard. Fig t», which ii, after all, only the ordinary 
V thread worn down ft ha» been "broken in." Thr llindley 
worm gear. Fig. 13 might be quoted a» an illuitration of thi» 
theory, a« both the worm and the gear hare the appearance of 
having been run together until each hat worn the other down 
to a perfect bearing. 

AH sharp corner* .should be rounded about as they would 
wrar off in actna! u»e and this applies not only to caMlngs, but 
to most machined tnrfacet, especially such as arc to be handled. 
Nothing offends a critical purchaser more than to pick up a fin- 
lifKd tool and feci the borr on the edge, ft sets the shivers 
raamng down one's back onfil the "chill is taken off" hy round- 
ing rhr ccirncrs. 

All Ideas are new but once, no one can originate everything, 
A designer is seldom called upon to make a design for an abso- 
Itilely new machine. It nsually resembles some existing mech- 
aaissn to some degree, enough to give him some idea of the 
treaUucnt. It >< not always safe, however, to follow even the 
neareot existing model. Tbe first passenger car was built like 
a stage r.f/ach because of the similarity of purpose; and we are 
to-day making hor»efe*s carriages by simply leaving off the 
horse, but it can hardly be possible that the best designs for an 
aistmnobile can be had in this way. That which shows itself 
well adapted to the (mrpote is retained and used over and over 
again until it comes to be the accepted form. It can hardly be 
•aid that «och designs are copied: they arc inherited. As for 
COprdlf designs m their entirety, it is difficult to distinguish this 
from »nj other kind of stealing. Some one has paid (or the 
tint and brains jind experience necessary to produce an ai- 
tracirve design and the Government recognizes this fact by pro- 
viding means for protecting the designer by a patent which has 
a larger *cope and a longer life than an invention patent. 

• • » 

A COIdBINATlON TOOL HOLDER. 

The tool holder sh'iwn in tin: accompanying cut is somewhat 
different in its conslniclion from the usual styles, The cutter is 
not held by thr point of a set-screw, but is held to the side of 
the holder Iry a clamjr having a set-screw on the opposite side 
from the cutter. Thr cutter 11 thus firmly held to the holder 
without scorrng by the point of the screw or without danger of 
breakage. When the cutter is to be released there is no trouble 



NOTES FROM A WELL-KNOWN SHOP. 




llol4«r tor Turalea mad Oat-oir Tool. 

In doing so, at it cannot become wedged fast by chips, as some- 
times occur* where the cutter it held in the usual way. The 
holder combine* a turning and catting-off tool, as cither form of 
cutter can be used as shown in the cut. The curting-off blade 
may be ground at one end for o threading tool. The tool holder 
it made in four size* by the Hoggson & Pettis Mfg. Co.. New 
Haven, Conn. 



wifH iu.uaftBA.Tiom or QMAM-cvrrmo MAcanrasT. 

The works of Go«ld & Ebahardi; Newark. X. J., wlwk kare 
bee* a laaJMaifc ior mwmy ytan m that viamitf. faasv rcceofly 
lota their tsailif aypcaraace. Tbe oU waOa at the iroal and 
tides oi the maim b«Ming have toca torn dmra aad mar vaUs 
with targe vtadowa hare been b«ai; the style of arefaiaectare fol- 
lowing doseiy that vscd in ndll conatmctioa. tnaidc. lh< 
changes are not to ourfced. hot another story haa been added; 
advantage was taken oc the oyy t mrnaiit f to atrcagtfaen all the 
floors: electric tighting has heoi i n tr o dte J aad to some ex- 
tent eiectrie drrving. The rooos of the h«ihfnsg arc lower 
sttMldcd than troold be the ease in a newer hwilrftng. aad die ar- 
raagement of the tacandcscest lamps is wdH adapted tr> theur 
cooditiont. where head room is at a preauaoL Tin r- 
arc used in tbe shape of an inverted trongh. perhaps jo lUL^irt 
long by 12 inches wide and attached to tbe eeiliflg between the 
floor beams at suitable intervals. These reflcctoca a- -< ith 

strips of looking-glass and contain three tacaad'. -opi 

each, which shed the Light over a considerable area. 

It is interesting to note that tins bmldtng b the one in adiadi 
Ezra Could, the founder of this bssiness, first had quarters for 
his machine shop fifty years ago. It was here, also, that Mr. 
Ebcrhardt learned his trade in tbe employ of Mr. GookL The 
latter bad been with the locomotive works at Paterv)n. N. J., 
but when he moved to Newark be engaged in the marhine too! 
business, which has been the work of this shop ever since, }T' 
was one of the first to build milling machines and gear cutter' 
in this country, and it is probable that, as many of the tools o^oi 
at Paterson at that time were of English maniifactnre. be iiai 
influenced somewhat by English designs. However that maybe, 
it is a singular fact chat his machines differed in some im- 
portant particulars from those built by most of the older finna 
For exajnple, the dividing mechanism of his gear-catting ma- 
chines was a worm and worm wheel such as is used on all gear 
cutters at the present time, while the general practice ot the day 
was to use the index plate for spacing. We have at ranou 
times illustrated early gear cutters, which in nearly, if not qnite 
every instance, had the index plate in which holes for spacing 
were drilled. 

Mr. Eberhardt came to this country from Switzerland, and 
besides learning the machinist's trade had also to learn the 
English language, which he did at evening school; but in spite 
of this drawback he was later promoted to the po.Mtion of fore- 
man and shortly afterwards obtained an interest in the business, 
which thenceforth went under the firm-name of Could & Eber- 
hardt. About fifteen years ago Mr. Could retired, but be is still 
livmg, and although very aged occasionally pays a visit to the 
Morks. The first machine that Mr. Eberhardt w^orked upon 
when starting as an apprentice was a gear cutter, and at. the 
time of the writer's visit this same machine was doing duly as a 
drill press, drilling holes in the rim of a wheel. 

On page 197 arc a numl}er of illustrations made from photo- 
graphs that were selected from a large number that have been 
taken to show the character of the work and products of this 
company. About two years ago a new type of gear cutter was 
brought out, called the "Victoria," which many of our readests 
will remember we illustrated at that time. In this machine 
only one belt and pulley are used for driving, and the different 
movements are operated by spiral gears and splined shafts, 
which provide for the motion of the various slides. Since that 
time a number of attachments have been brought out for this 
type of machine, all of which are entirely automatic in their ac- 
tion. These are shown in the group illustration, together wiib 
two other photographs that we think will interest our readers. 

In Fig. I is the machine with the bobbing attachment, which 
will hob the teeth of a worm wheel automatically without first 
nicking the blank. The wheel blank is placed on the work 
arbor, as is usual, and the hob on the cutter arbor, when the 
two are made to revolve in unison through the connections with 
the dividing mechanism which are plainly visible in the illlustra- 
tion. while at the same time the wheel is fed down against the 
hob. 

In Fig. 2 is an attachment at work cutting an internal gear, 
and the cutter is in this case driven by a train of spur gears, the 
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last gear of the train gearing into a pinion on the cutter arbor. 
In Fig. 5 is a rack-cutting attachiticnt, consisting of a bracket 
with a sliding carriage for supporting the rack and a raised 
bearing for bringing the cutter above all projections of the car- 
riage, so that a rack of any length can be cut. It will be noted 
that with all these attachments the ordinary carriage that is 
•used for cutting spur gears is made use of. 

Fig. 3 is from a photograph taken of several sets of gangs of 
cutters that are peculiar in that they arc so formed that they will 
cut and finish at one operation two or more teeth of a gear. 
Thus, the two cutters at the left will finish two teeth at a time, 
the next six teeth at a time, etc., and when the gear is rotated 
for a new pass of the cutters, it must in the 
one case be moved a distance of two teeth, 
and in the other a distance of six teeth. 
It is a little puzzling at first to sec how this 
result can be accomplished, since all the 
cutters are on the same arbor. It is done 
by so shaping the cutlers that the teeth of 
each individual one will point toward the 
center of the gear; that is, if a cross-section 
were taken through the cutters, it would be 
found that the center lines of the teeth 
shown in section were radial lines from the 
center of the gear blank. The outer cut 
ters of each gang are of larger diameter 
than the inner ones, to conform to the curv- 
ature of the gear, and as one set of cutters 
is theoretically correct for one diameter of 
gear, their use is limited to the manufacture 
of gears of the same diameter and pitch 
that are to be made in large quantities. 
The cutters at the ends of the photograph 
show to what an extent it is possible to 
sharpen correctly formed cutters and still 
have them retain their shape. 

In some respects Fig. 4, is the most inter- 
esting one of the group. It is the first one 
of this new type of macliine in which the 
spiral drives are used, and it is at work 
upon a wheel of unusual size, showmg what 
is now posible in the line of ordinary prac- 
tice in gear cutting. The wheel being 
operated upon is 8 feet 1.6 inches in diam- 
eter, 9-inch face, and has a hole through 
the hub 10 inches in diameter. The blank 
weighed over three tons before cutting. 
The teeth are 2.!4 inch circular pitch, and 
about 600 pounds of metal were removed 
in cutting. 

An improvement that has recently been 
added to these machines is an automatic 
rim clamp that, when once adjusted, will 
automatically clamp the rim of the blank 
before the cutter begins its work and auto- 
matically release before spacing occurs. The movement of 
the clamp is governed by an eccentric connected with a shaft 
that drives the indexing mechanism and thus has an intermittent 
motion every time the gear is to be spaced. 

* * ♦ 

In reporting the exhibits at the Philadelphia Commercial Con- 
gress, the "Philadelphia Record" mentioned several exhibits of 
irpn articles which showed a bt-autiful dull black surface that was 
very attractive for such work. "Sparks" gives this explanation 
of the process as contained in the "Record:" 

It consists in coating the objects very uniformly with a thin 
layer of linseed oil varnish, and burning it off over a charcoal 
fire. During the deflagration the draught must be stopped. The 
varnish will first go up in smoke with a strong formation of 
soot, and finally burn up entirely. The process is repeated, i. c. 
after one coating is burned ofT a new one is applied, until the 
parts exhibit a uniformly handsome, deep black color. Next, 
wipe off the covering with a dry rap, and heat again, but only 
moderately. Finally the articles are taken from the fire and 
rubbed with a rag welt saturated with linseed oil varnish. 



TESTING THE STRENGTH OF MATERIALS-2. 



ROPE TB6T8. 

En WARD F. Miller. 

To test the strengrth of a rope, a tension machine capable of 
holding a long specimen is required. A simple machine of 30,- 
000 pounds capacity, like that shown by Fig. 1, can be made at 
a moderate expense. The machine shown can be used for 
tension work only. The frame and uprights are of 6"x6* hard 
pine. The pulling screws are of sufficient length to give a mo- 
tion of 4JX tcct to the pulling yoke. The weighing system ii 
quite simple and can be readily followed out in the cut One 
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end of the specimen of rope is attached to a yoke in the block 
moved by the screws and the other end is fastened to the loop 
in the end of the main lever of the weighing system. 

The greatest difficulty in testing rope is in attaching the ends 
of the specimen to the machine so as not to have the rope 
break at the fastenings. The most satisfactory method is to 
attach by an eye splice at each end of the specimen. Before 
testing, the splices are soaked in water for 10 or 12 hours in 
order to harden them. The rest of the rope is not wet. If a 
knot is tied in a rope, failure is sure to occur at that place. A 
few tables of tests follow. In some of these the efficiencies of th* 
different knots shown by the cuts have been figured. These 
tables arc interesting, as they show the strength of rope is re- 
duced nearly 50 per cent, by some of the knots commonly used 
This loss of strength is due lo an injury to the fibers on the 
pulling part of the rope, caused by a cramping in the knot. 

The stretch of new rope under a gradually applied load is given 
in the following table. These figures are the means of a good 
many observations. The power end of the testing machine 
moved at the same rate per minute in all of these tests; hence 
the time required to obtain a certain load will be greater the 




ITCftter the itrctch. About lo minutes were required to lo»d 
h« manila or hemp ropes to 4.000 pounds and about 18 or 30 
niimtcs were required for the cotton rope. The cotton rope is 
old by the diameter and the hemp and maniia by the circum- 
rrmce except in the case of transmission rope. The Ji" 
otlon rcpr ik about afi' in circumference- A comparison of the 
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irclch of the Ji* cotton with the 2'/^" manila or hemp shows 
hat the stretch of the cotton i& nearly double that of the others. 
!1m| BUtii'« and hemp rope were purchased of the Plymoath 
S^ge Cu. 
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preceding illustrations show the kinds of knots that wtre 
bi the tests, of which summarized results arc given in the 
ring uble. The names of the knots tre as follows: Pig. 




2. open-hand knot; Fig. J. square knot; Fig. 4, Englishman's 
tie: Fig. 5. ordinary tic; Fig. 6, plain slip knot; Fig. 7. Flemish 
loop; Fig. 8. timber hitch; Fig. 9, bowline; Fig. 10. double half 
hitch; Fig. ti, eye splice. 
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PATENT OmOB RESOLUTIONS. 

At the Wa^hini^ton mactiiif of the American Society of Me- 
chanical Kngincer», held last spring, resolutions were passed 
urging upon Congress the necessity tor legislation leading to 
the relief of the present overcrowded condition of the Patent 
Office, and providing sufficient room, force and facilities for 
the proper execution of its work. The secretary of the society 
has recently sent a copy of the resolutions to the different mem- 
bers with suggestions for helping the cause and with a state- 
ment of some of the difBculties under which the Patent Office 
is laboring. 

The Patent Oflice, by virtue of its being one of the many 
btireatts in the Interior Department, lus had to contend with a 
species of nvalry or discrimination, with . the rr«ult that, by 
reason of the continued growth and progress of the depanmentAl 
work, the storage capacity of available area.* has been crowded 
to the utmost. In some cases tlie weight of {upers has reached 
a point at which further storage upon the floors is forbidden by 
(he building inspectors, with the result that records which are 
titles to valuable manufacturing properties are crowded into pas- 
sage ways and elsewhere, where they are not only exposed bttt 
where, in case of accidental fire, they could not be saved, fp to 
the 1st of January. iSgg, 693,979 patents had been granted and 4l,< 
422 trade-marks, label*, etc . had been registered Last year 
'5-5^ patents were granted, and 2.260 trade-marks registered. 
This accumulation hat forced the gallrnrs of the halls, originally 
designed for models, to be crowded with record matter and the 
exhibition of models has been congested and made practically 
impossible. With respect to the library of the Patent Office. 
with its two departments of Science and Law, less than $1,500 
was available this year for the purchase of books for the scien- 
tific library, and no funds wbttrver were available for the law 
library. 

'ptde taMo pivra apprnaiaMleir arcimte rctuiu uken (rexii ■ »«rf cascaded 
labk fitnuatood hj tbe aaikoe.— Roi-toa.] 
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MULTIPLE SPINDLE DRILL. 

A multiple-sjjindle Orill with 34 spindks is shown in the ac- 
companying illustration. In this particular case the machine is 
intended for drilling the holes in the cutter bars for reapers, but 
the same design is used for any class of work requiring a large 
number of holes to be drilled in a row. The rail supporting the 
bearings for the spindles is carried by five columns and power 
is transmitted to the spindles through the bevel gears, seen at 
the top, and the universal joints which 
allow for adjustment of the spindles to 
the right or left. Thirty-one of the 
spindles are for 5/16" drills, two for 
13/16" drills and one for a %" drill. 

The table, which is supported by knees 
working on slides in tlie columns, is 
operated by three heavy screws which 
receive motion from the horizontal 
shafts running lengthwise of the base 
of the machine. This feed motion is 
designed to give a slow feed with a 
quick return by power and a stop mo- 
tion is provided, so there is no likeli- 
hood of accident through feeding too 
far. When drilling, the table feed- 
screws are driven by worms and worm- 
gears, and when it is desired to move 
the table rapidly in either direction, the 
screws supporting the table are operated 
by spiral gears. 

Referring to the lower part of the 
illustration, it will be observed that 
there are two feed shafts, and also one 
driven by a worm and worm gear from 
the main driving shaft at the leit. On the 
lower shaft are the worms that drive the 

feed-screws when drilling. At the left end of the upper shaft arc 
a clutch and two spur gears, one of which receives motion from 
the lower shaft directly and the other receives motion through 
an intermediate pinion which causes it to revolve in a direction 
opposite to that of the first wheel. Hence, by throwir.g the 
clutch one way or the other, the upper shaft can be driven in 



one lever, which are so connected that it is impossible to throw 
in both the slow and fast feeds at the same time. 

In the line drawing. Fig. 2, are the details of one of the headi 
of the machine. It is obvious that the drill spindles should hf 
so adjusted that all the drills will commence to enter the work 
at the same time. Referring to the sketch. S is the spindle amt 
B the bearing with a taper bushing. F. for adjustment TIk 
spin''le proper extends below the bearing and is threaded, at 
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shown at T to fit the long nut D and the check-nut E. Thr 
collet C. in which the drill Ats, has a long shank and extend* 
into the spindle for a considerable distance, as indicated by the 
dotted lines. This shank is round and fits accurately in tlw 
hole in the spindle. Two sides of the upper part of the shank 
are Kattened, as shown in the sectional view, and bear against 
two flattened pins. P P. which take the torsional strain of thr 
drill. 

If it be desired to lengthen the drill spindle, the set-screw K 
holding the drill collet in place is loosened and the drill lowered 
the required distance. The nut D is then screwed down until ii 
bears against the shoulder on the collet and is locked in place 
when the drill will have a solid support to take the thrust, and 
will be driven positively by the flattened pins. 

The machine is 12!? feet lung, 8!^ feet high, and ball thrust 
bearings are used in the necessary places. The manufacturers 

are the F. B Shusrer Co.. New Haven, Conn. 

• « • 

OF INTEREST TO DRAFTSMEN. 
Editor Machinery: 

If anyone has a 60 degree triangle that is broken ofif acros' 
the 30 degree end, he need not throw it away, but can take it in- 
to the pattern shop and, with a mortiser, cut off the broken end 
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cither direction and it in turn will drive the feed screws ••apidly 
in either direction through spiral gearing which is plainly visi- 
ble on this shaft at each of the three feed screws. 

There are also clutches on the feed screws, all operated by 



Umlxx^^. .« r 
To Bave a Broken Triangle. 

at an angle of 45 degrees, as shown by the dotted lines in the ac- 
companying sketch. It is surprising what a useful tool it makes 
for the drawing-board and I am surprised that such a triangle 
is not made for the trade. A. W. DraEsch. 
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METHODS OP CONTROLLING DIRECT CON- 
NECTED MOTORS. 

Wm. Baxtsr, Jr. 

The stationary electric motors used at the present time are 
alnnost invariably of the constant potential type, that is, they are 
to made a« to be operated by the current furnished by incan- 
dcflcent lighting companies. .Mtcrnating current motors are com- 
ing into a&c slowly but are not likely to become common for 
Mime time to come, hence., this article will be confined to the 
first named type. 

Constant potential motors are made with three different styles 
of field windmg. The simplest is known as the series motor, the 
next in order as the shunt motor, and the last as the difTerential, 
or compottnd wound motor. The series winding is used for 
cases where it is not desired to run at a constant speed, and aUo 
where the power reqiurcd is constant, in which case the motor 
»pced will be constant. As examples of the latter kind of service 
ur<- m.iy mention (he operation of blowers and pumps that raise 
water agaim^t a given head or uniform pressure. As examples 
rif variable speed cases we may mention hoisting machines, print- 
•ng pre'»sr», lathes, etc. Variable speed work can also be pcr- 
furmrd by motors of the shunt or compound type, and these are 
u«r,d for such cases, and as a rule they are more desirable, from 
the fact that, if provided with a suitable regulating switch, they 
can be made to run at a constant velocity when required, regard- 
W^ of changes in ilie load thrown upon them. This result can- 
not be accomplished with the series machine. In all cases where 
a conwant speed is required all the time, the shunt and com> 
poond motors arc the only ones that can be used. 

Every type of constant potential motor, with the exception of 
the commntated field scries machine, requires a starting rheo- 
stat, and if the speed is to be varied after the machine is in mo- 
tion, then in addition, a regulating switch is necessary. This 
reirulating switch is commonly called a controller. The starting 
rhc<tkt4t is simply a resistance that is placed in the circuit of the 
motor armature in the act of starting, so as to keep the current 
strrngth down to reasonable limits; and in the case of the shunt 




regulation is not required when the machine is in service. When 
it is desired to regulate the velocity, manually, the starting rheo- 
itat is generally discarded, and a controller is provided that per- 
forms the office of motor-starttng rheostat, as well as that of 
speed controller. 

The diagram Fig. t illustrates a controller used with series 
wound motors, which is known as the rheostat type. The man- 
ner in which this switch is connected in the circuit is illustrated 
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in Fig. 2. When the motor is started, the switch is in the posi- 
tion shown in the latter figure, and thus cuts into the circuit all 
the resistance of the rheostat. As the speed of the motor in- 
creases, the switch is moved downward, and when full speed is 
attained it rests in the lowest position, that is, on contact a. This 
is also the way in which an ordinary motor starting rheostat acts, 
and that is the reason why this type of controller is called rheo- 
static. The difTercnce between a motor starter, and a rheostat 
controller is that the first is made so as to be locked in its final 



r\ \n U \^^ 

I I I r I I 

U U IJ u 




I I ' • ' • ! 

J 



I I I I I 
IJ iJ U 



fi«. 1. 

IBOlor. also, so as to enable the machine to ^tart with a load. 
Tbe starting rheostat is generally so constructed that after the 
Motor has been set in motion, the switch is held in position by 
the attraction of a magnet, or by a catch; but at any time there- 
after if the current strength rises to a point that would endanger 
the machine, the switch is released and imtnediately flies back 
to the stop position and thus cuts the current off. Starting rheo- 
ttats of this kind are used with all types of motors, that is. with 
the series, the shunt and the compound, where manual speed 




position and to be released by the current, while the latter is not 
locked in any position and can be set anywhere at the will of the 
operator. Another difference is that the starter i* made of much 
smaller ctirrent carrying capacity. In a motor surter the re- 
sistance is traversed by the current for only a few seconds, ia tiie 
act of starting, therefore the heat generator in it is small and can 
be dissipated by an apparatus of smatl dimensions; but a motor 
controller must be of such sixe tliat it may be trartrsed by the 
current all the time without being overheated. 
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A motor starter has to be moved only when the machine is 
started and stopped, thererore, the switch part can be made in 
the form indicated in Fig. 2; but a controlling switch has to be 
moved frequently, sometimes every few seconds, hence, the switch 
part must be strong and capable of withstanding any amount of 
rough usage. In the design of controller most commonly used, 
there is a vertical row of contacts to which the terminals of the 
motor armature, the field coils, the resistance sections and the 
line wires are attached. These contacts are so placed that they 
press upon the surface of a cylinder which has its surface cov- 
ered with contact rings of such length and so joined with each 
other, that the necessary connections of the various terminals are 
made as the cylinder is turned from one position to another. In 
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Fig. 1, the vertical row of circles numbered from i to 8 repre- 
sents the stationary contacts, while C represents the surface of 
the cylinder as it would appear if rolled out flat. At B is shown 
the resistance, or rheostat, which is divided into four sections 
r r T r, these being connected with the five binding posts at the 
top. From these posts wires run to the vertical contacts 3 to 7. 
When the cylinder is turned so that the contacts rest upon it, on 
the line a, contact I will be connected with 2, and contact 7 with 
8. With this connection the current from line wire P will pass 
to the top commutator brush and thence through the armature 
and the field coils, coming out by wire f. From f the current 
will Row through wire m to the rheostat B, and alter traversing 
all the sections r r r r will reach wire i and thence, through con- 
tacts 7 and 8, the line wire N. When the cylinder is turned far 
enough for the contacts to rest upon line b, contact 6 will press 
upon a ring, and then the current will only pass through three 
of the rheostat sections. When the position c is reached, con- 
tact S will rest upon a ring, and then only two sections of the 
rheostat will be traversed by the current. When the position e 
is reached, all the resistance of B will be cut out. 

From the foregoing explanation it will be seen that, by placing 
the controller cylinder in different positions, more or less of the 
resistance of B can be placed in the circuit, and. as a consc- 
qoence, the speed of the motor can be increased or decreased, as 
desired. This arrangement is what is called a rheostat con- 
troller, and it is ihown in connection with a series wound motor. 
A series wound motor is one in which all the current passes 
through the field coils as well as through the armature. Fig. 3 
shows a rheostat controller connected with a shunt wound motor. 
A shunt wound motor is one in which a very small portion of the 
current passes through the field coils, and the balance passes 
through the armature. A simple rheostat controller when used 
in connection with a shunt motor, has to be supplemented by a 
motor starter, and the two devices are connected as illustrated in 
Fig. 4. In this diagram, a is the controller and b the motor 
itarter. The latter is placed in the armature circuit, so that the 



current passing to the latter must also pass through the resist- 
ance of the starter. To start the motor the switches s and u 
are closed, and then ss is moved down slowly so as to reach the 
lowest contact by the time the machine has gotten up to full 
speed. After that, the velocity is regulated by the movement of 
switch S. that is, by the movement of the controller cylinder 
handle. The movement of the controller in this case acts to cut 
in or out of the field circuit, more or less of the resistance B 
in Fig. 3. In this way the strength of the current passing 
through the field coils is varied, and thus the speed of the arma- 
ture is regulated. 

Series motors arc sometimes regulated by providing a by-pass 
or shunt circuit around the armature, so that all, or any portion 
of the total current may pass through, the armature. Fig. s 
shows the appearance of the controller cylinder surface when ar- 
ranged lor this type of control, and Figs. 6 and 7 indicate the 
connections in the act of starting, and after the motor is under 
headway. In Fig. 7 it will be seen that the current coming in 
through line wire p can pass through switch s to e and thence 
to and through the armature, coming out by way of the lower 
brush b. It can also pass through the resistance R and through 
wire d, thus reaching point c without passing through the arma- 
ture. Now it is evident that if the resistance of R is reduced, the 
current through it will be increased and that through the arma- 
ture will be reduced. If we were to attempt to start the motor 
with this connection, the current passing through the armature 
would he very great. Therefore, to avoid such an occurrence, the 
starting connection must be as in Fig, 6 in which, it will be no- 
ticed, wire d is disconnected from R, and the latter is in the 
circuit of the armature, so that all the current coming through 
wire P must first pass through R and then through the armature. 
In Fig. 5, when the contacts rest upon line a, the current passe* 
from contact i to 6 through the connection shown. From con- 
tact 6 the current passes to center post of B and through the two 
sections r r to the left, and thus to wire n, and contact 4. This 
contact, as will be seen, is connected with 2. Thus the current 
after passing through one-half of the resistance of B finds its way 
to the top commutator brush, through wire h. Leaving the field 
coils by wire f, the current reaches contact g which presses on a 
ring that is connected with the lowest one, upon which contact 
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10 rests, and to this latter line wire N is connected. When the 
controller cylinder is moved to position b, only one of the re- 
sistances r of B is in the circuit, and when position c is reached 
all the resistance is cut out. When position d is reached, con- 
tact 4 is connected with I and then the wire i will be connected 
with contact 3 and, through the cylinder connections, with con- 
tact 8, which, by means of wire j. connects with the right side 
of B. Thus in this position the circuit connections become as in 
Fig. 7. and the further advance of the controller cylinder acts to 
reduce the resistance in the shunt circuit around the armature, 
and thereby reduce the current through the latter and conse- 
quently the force with which it turns. 

Fig. 8 illustrates a series commutated field controller. As will 
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b< noticed, the field coils arc divided into three sections which 
may be of the same size or not. If they are made of unequal 
sizes, a greater range of regulation can be effected, but for the 
sake of simplicity, we here take them of the same size. Fig. 9 
shows the way in which these field coils arc connected for the 
different positions of the controller. In position A all the sec- 
tions are in series, so that the full strength of the current passes 
through all the coils. Under these conditions the speed of the 
motor will be the lowest, and in the act of starting the current 
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that can pass through, the armature will be kept down to reason- 
able limits. In position B the current passes in scries through the 
i • and 1 1 coils and the other two are entirely cut out. In position 
C only the s s coils are in service. In these three steps the speed 
is iocreated progressively owing to the fact that the field magnets 
arc not magnetized so strongly in each succeeding position. In 
poaition D, tlic s s and t t coils are connected in parallel, so that 
tiK currem is divided between them, and in position E the three 
•eta of coils are connected in parallel and through each set only 

I ^ \ B • C 




third of the current passes. A fifth combination is shown 
tt P. but the controller in Fig. 8 is not provided with means for 
diecttng this combination. With this arrangement the armature 
tad 6cld are in series, so that all the current passes through both 
parts; hence, this type of connections is called the commulated 
itU for scries motor. Commutated field controllers for shunt 
are also made, but like the rheostat controller for shunt 
they have to be supplemented by a motor starter, or a 
«oatrotter so arranged as (0 perform the oflice of starter as well 



as controller. The types of controllers shown in Figs, i, 3 and 8 
are the best, and Fig. 5 is not often used . 

All the arrangements shown in the illustrations so far men- 
tioned, can be used in connection with reversing motors as well 
as with those that are required to run in one direction only. To 
make any one of these controllers of the reversing type, all we 
have to do is to add two contacts at the top. as shown in Fig. 10, 
which illustrates a reversing controller of same type as Fig. I, 
and increase the diameter of the cylinder slightly, so as to be 
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able to I<->cate thereon a duplicate set of contacts, as indicated at 
C C. Looking at the contact rings on both sides, it will be seen 
that the difference between them is, that in those on the right, 
rings I and 3 are connected as are also 3 and 4. while in the left 
hand side, ring I is connected with a and ring 3 with 4. It will 
also be noticed that contacts 2 and 3 are connected, by wires h 
and k. with the commutator brushes and that contact i con- 
nects with the end of the field coils and contact 4 with line wire 
p. Now to reyerse the direction of rotation of a motor all that 
is necessary is to ro-erse the direction of the current through the 
armature, leaving that through the field unchanged, and this is 
accomplished by reversing the connections. As will be seen 
when the contacts rest on line a to the right, the top commutator 
brush is connected with line wire P. and when the contacts rest 
in the same position to the left, the top brush is connected with 
the end of the field coiL 

• • • 

There is one feature in connection with electric driving for 
machine shops which may be of more importance than the much- 
discussed question as to whether it is the most economical 
method of power distribution. When line shafting is used the 
arrangement of the shops, tools and shafting must be gnided 
largely by the location of the power. It is a case of adaptinn 
the arrangement to the power so that the transmission may be 
both low in first cost and economical to operate. With electric 
driving, on the other hand, the power can be adapted to the 
work and the arrangement of the shops, and tools can be such as 
will afford the greatest facilities for rapid production withoat 
rcf'ard to the question of the convenient transmission of the 

power. 

• • • 

Nations have arisen, cities have been founded and fallen into 
decay, great battles have been fought, literature and the arts 
flourished while the steam engine was unknown and the tele- 
graph undreamed of. Surrounded to-day with every luxury, 
many live contented lives who have never sent a telrgrasn or 
seen an electric car. Colsmam Sillcu^ 
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LARGE MULTIPLE-SPINDLE DRILL. 

A multiple-spindle drill of unusual proportions has recently 
been built by the Baush & Harris Machine Tool Co., Spring- 
field, Mass., and is now added to their regular line of manu- 
facture. It is designed especially for drilling the flanges, etc., 
of large valves, steam and water cylinders and any similar work 
where a large number of holes can be advantageously drilled at 
the same time. The machine has 24 drill spindles and has suf- 
ficient power to drill 24 i^-inch holes in cast iron at once. The 
extreme height of the miichine, with the head raised, is 16 feet 
and the floor space occupied is 14 feet by 6 feet 6 inches. The 
genera] proportions can be judged by comparing with the oper- 
ator, who appears in the illustration with the machine. 

The drill spindles, with the 
driving mechanism, are con- 
tained in a massive head 
which bears upon two up- 
rights or posts and is guided 
by them. The power and 
hand feeds and quick-return 
motion, usually found in sin- 
gle-spindle drills built by 
the company, are applied to 
this machine, the only differ- 
ence being that the feeds are 
applied to the head instead 
of to the spindles, so that the 
latter all feed simultane- 
ously, as is usual in multiple- 
spindle drills. Each of the 
posts has a steel rack into 
which the feed pinions of the 
head mesh so that the down- 
ward pressure when feeding 
is constant and evenly dis- 
tributed. While the head is 
heavy, it is so carefully bal- 
anced that it is easily raised 
or lowered by hand. 

The spindles are driven 
through universal couplings 
and can be moved radially 
or circumferentially so as to 
drill to any circle or to any 
desired spacing within the 
limits of n inches diameter 
for the largest circle and 18 
inches for the smallest, with 
24 drills. Holes can be 
drilled at center distances as 
small as i\i inches. The 
general arrangement is the 
same as that used in the sin- 
gle post machines built by 
the same company, and 
which h.ivc already been de- 
scribed in these columns. 

The general specifications arc: extreme distance, spindle to 
bed, s feet 6 inches; least distance, 18 inches; distance between 
face of posts, 5 feet i inch; speeds, 46 to 325 revolutions; feeds, 
1/16 to i^ inches per minute; changes of speeds, 8; feeds, 16. 

« * * 

Judging from letters that we have received from several firms 
in Great Britain, the general opinion is that the South .African 
war will not injure the machinery trade in that country, and 
some state that it is a positive benefit to the industry as a whole 
and will probably continue to exert an influence in that direc- 
tion. While there is a falling off in the demand for mining 
machinery, such as has been s'hipped to South Africa in con- 
siderable quantities, this is more than offset by the demand for 
war material. The call for machine tools to turn out these 
products, as well as for regular lines of work, is active. There is 
a great scarcity of raw material and coal is getting scarce owing 
to the limited capacity of the collieries. Of the number of men 
who go to the war, few are of the class who hold positions as 
mechanics in manufacturing establishments. The number of 
engineers who are in the government service is very small. 
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AT THE BILLINaS & SPENCER SHOPS. 

A representative of Macui.nehy who called at the Billings & 
Spencer Co.'s, Hartford, Conn., recently found all departments 
busy and engaged upon a great variety of work, both in the 
machine and drop forging line. The drop forging department 
has 60 drop-hammers ranging from the mammoth 3,ooo-pouD(i 
hammer previously described in these columns, to the snullest 
sizes. A significant fact is that a great many motor carriage 
forgings are now being made, and the variety of other work 
called for by customers shows the value of drop forgings for 
practically all lines of metal work. 

In the office are samples of many of the pieces that have been 
made. One of these is a forging for a pistol butt produced by 
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Mr, Billings in 1862. .\ considerable number of machinists' 
tools are forged and finished at these works, ranging from a 
small pin vise to the largest wrenches. The latest of these tool> 
is a neat knurling tool which possesses features that mechanics 
will appreciate. The shank of the tool is to be placed in the 
lathe tool post and on its outer end is a swivel holder with two 
sliding jaws, similar to the jaws of a vise, which can be closed 
or separated, by a thumb screw. These jaws slide in a vertical 
plane and each one carries a knurl It is thus possible to so ad- 
just the holder that one knurl will come below the piece to be 
knurled and the other diametrically above it. When the knurls 
are then brought together, the pressure of the upper one upon 
the work balances the pressure of the lower one and no strain 
is brought upon the lathe centers. This tool is said to knurl 
rapidly and to do good work. 

In view of the many uses to which drop forgings are put, 
some of which require the best tool steel, this company have 
their own chemical laboratory and have adopted the plan of 
analyzing samples of all steel used so that it will be known to 
a certcinty what the percentage of carbon is in each case. 
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(long the interesting work done here are the hollow crowns 
icycle forks that have been so much in vogue the past three 
ur years. These crowns are in the shape of an inverted U 
are hollow all the way throug^h. A section through one 
le arms of the U would be oval in shape, with a uniform 
ness of the metal all the way around. When these were 
nally made in the form of castings, they were clumsy and 
f, but now that they arc forged they make a light, strong 

• pretty piece of work. The process is first to forge the 
I into a Y-shaped piece with cylindrical arms at right 
r« to each other. These arms are then drilled from the ends, 
hwise, until the holes meet at the point where the two arms 

They are then heated and put under the drop hammer, 
I it is found that, by suitably shaped dies, they can be 
ght into the U-shape and have the oval cross-section as 
I At first it was thought necessary to fill the holes that had 
drilled with sand, resin or some other material, just as Is 

in bending pipes, when finishing the piece; but it was 
I that if the conditions were right this precaution was un- 
laary. 

tny of the dies used in drop forging are so large that most 
makers would hesitate before trying to harden them, if they 
not accustomed to such work. No secrets arc employed 
e process, however, and excellent results are obtained by 
>ld-fashioned methods of a proper application of Are and 
water. The dies are heated in furnaces resembling case- 
;niDg furnaces and then withdraws and their faces held in a 
of running water, the supply bubbling up beneath the die 
to continually change the water in contact with it. Water 
10 poured over the back of the die in sufficient quantity to 
the surface of the block straight and true, as determined 
le frequent application of the straight edge. At the right 
the dies are removed from the water and left until the tern- ' 
lis been drawn to the desired color, the temperature at the 
r of the block generally being high enough to effect this, 
lening these dies requires much skill and experience, but 
Dethod itself has no features that most mechanics axe not 
linted with. 

• machine department of the Billings & Spencer Co., while 
ibly secondary to the drop forging department, is an im- 
at adjunct to the business. Besides the die making, which 

requires a Urge force, many of the forgings are finished 
»lctc. machine work and all, before shipping. Drop ham- 
are also made in a variety of sizes. These have recently 
improved in a number of particulars, not the least of which 
i sabstitution of heavier frames for the ones that were for- 
r nted. 

\ 

\ NOTES FROM NOTOWN. 



(PTBD. A BD8INB88 MANAOBR-riNDINO FAULT VS. 
BUOOESTINO A REMEDY. 

I I. PooinfK. 

fcnt to see an old friend of mine the other day and found 
in kind of a peculiar fix, yet so far as his end of the job 
, it wasn't so bad. 

^at this place needs," said Jackson, "is a business man- 
It's a good shop — new tools, nice class of work and fine 
le to work for, but it makes me ache to sec things going 
ry are. 

Eknow we are building a new style sausage stuffer that 
the job up neater than any machine I ever saw; chop» 
t ( I almost said dog, but that would be giving away trade 
!>}, stuffs the cases in just even shapes and xs a dai&y 

ely. There's a great demand for them right here in Chi- 
ld we ought to be turning out a dozen a week — but we're 

r inventor tries to run the business part of the concern 
don't go. I used to think that if the shop end was all 
', almott any old thing in the office could keep track of or- 
•nd things, but I found I was mistaken. They are both 
ate trades and I wish I knew 'em both, too. 
ftW. to begin with, their inventor wants to invent everv- 
<; he uses from speed lathes to jib and traveling cranes; con- 
Krtly we were a year getting in shape. Rigged up hii 
iding lathe, or grinder, he calls it— at a time when we 




ought to have been turning out machines instead of monkeying 
with home-made rigs like that. 

"Worst of it is, the business management of the place is done 
by the inventor, too, and he's too busy inventing to pay much 
attention to the other, and the other counts too. I find. Orders 
don't even get to me straight until I chase 'em up, and if I was 
one of the balky kind of men things wouldn't go at all." 

Jackson was called away here and I did a little investigating 
myself, only to find Jackson was right. There was every ap- 
pearance of thrift about the place, time clock— of the wrong kind 
however — and other fixings, but things simply dragged along 
because there wasn't any one to do the steering of the machine. I 
used to kick at the thought of a manager drawing a big salary 
and apparently doing nothing, but if it wasn't for this same man- 
ager the business would go to smash and you and I would be 
hunting for a job. perhaps. You don't think he cams so much 
more than you do? He couldn't run your lathe on your work 
to save his neck? Probably not my friend, but the reason he 
gets more than you and I do it because there are lots of men 
who can turn out just as much and as good work as we cm 
(though they've got to be hustlers. I'll allow), but there's mighty 
few who can fill his place. If you can find a job that you can do 
better than anyone else, your wages go up. It's just so with a 
manager, and if you want to see your name on the pay roll up at 
the head of the list, just try to learn how things ought to be mas- 
aged. Don't know how to begin, eh? Well, perhaps I can't help 
you very much, as I'm no spring chicken, and I still wear over- 
alls, but if I wasn't too old to think of such a thing. I'd try 
something. When the boss orders a change in any work, try and 
reason out the "whys" of the case and look at the other side as 
well as your own. Decide for yourself, but don't tell anyone 
else whether you think it a good move or not and then watch 
results. Don't wait till afterward and then imagine you decided 
right, for a manager has to decide beforehand. Just imagine 
you are running the shop or even one department and plan out 
how you could save money for the firm by reducing the cost of 
production without reducing wages. Think out some system of 
keeping track of work so you can know what it costs. Find out 
who turns out the most work, which machine pays the best, an>l 
a doren other points a manager ought to know. When you can 
do this you are getting to the point where you can appreciate 
what is required of a manager, and perhaps find an opening of 
this kind yourself. It's worth trying at any rate. 

Tliis leads me to remark that, very often, we are apt to find 
fault with things and people without being able to suggest a 
remedy. We criticize the design of a new machine in the shop, 
yet can any of us, or do any of us suggest a better one? Criti- 
cism is a good thing, but it is well to have a substitute to oflfer 
for the article we condemn. 

"Unhandiest lathe I ever saw." says one, bat how would you 
improve it? Of course you can do it — probably — but isn't it 
better to do it than to growl about it? Begin at the carriage, 
the part you notice the most, and, while your lathe is in 1 cat 
study out how to make things better. Then, when you get time, 
make a few sketches to show your ideas. 

Sketches are good things in several ways. They train a man's 
fingers, as well as his brain, and they show up the fallacy of an 
idea, pretty correctly too. if they are well made. 

If any mechanic follows this plan whenever he can, he is tort 
to add to his stock of ideas and to be able to express them on 
paper. It also makes his opinion of more value, and when he 
kicks at something he doesn't like, he isn't a mere growler but 
is recognized as one who has improvements to suggest In other 
words, it is the difference between thoie who tear thing* apac 
with no idea of how 10 improve them or build ihrm up, and tho»t 
who do not attack existing conditions until they have something 
to offer in their place. The last man ia tb« chap who will suc- 
ceed in life. 

• • • 

At Holyoke. Maas., the "Paper City," a new dam has recently 
been com'pleted across the Connecticut that is ijoao feet long, 
30 feet high and \\ the second largest overflow dam in the world, 
the largest being at Austin, Texas The new dam is located 
about too feet below the old dam, which made Holyoke tamoas 
as the city with the largest developed natural power in the 
world. Nearly 11,000 pieces of granite were used in the new 
structure, and 39.000 barrels of cement 
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CIRCULATION STATEMENT. 

The regular edition of Machinery for March is 25,000 copies. 
American Machinery is the title of the forcig-n edition, printed 
on thin paper and comprising all the reading and advertising 
matter in the domestic edition. No subscriber is entered on our 
mailing list until his subscription is paid for, and all subscriptions 
are stopped at expiration. Except on the special quarterly 
nambers, no papers arc sent free other than to advertisers, ex- 
changes and circulation agents. 

The circulation of the thfee leading papers in the machinerj- 
trade, so far as it is possible to obtain tiie figures, is as follows: 

Ths Iron Ace. about ?.«» 

Thb American Machinist, about 12.000 

Machinery 25.000 

It so happens that we are able to illustrate this month two 
multiple-spindle drills, which show in a very striking manner 
the tendency of modem shop practice when the volume of busi- 
ness is suflficient to warrant their use. One does not have to go 
back many years to reach the time when multiple-spindle drills 
or any other type of machine for performing more than one 
operation at once were scarcely known. Later small machine 
parts begr&n to be made by such methods, and now, with better 
facilities for handling large machines, a great deal of the heaviest 
class of work is done on this principle. One of the machines 
that we refer to is for small work and is unusual from the 
large number of spindles that it coptains. The other is for a 
heavy class of work and is more massive than any similar ma- 
chine that we remember to have seen. The two together illtis- 
trate how completely both heavy and light work has come under 
the sway of what may be termed the modern method of machine 

manufacture. * 

« • • 

AN OBJECT LE8BON. 

The employees of a certain New England &hop. whicb is do- 
ing a good-sized business, were surprised 00 pay (Uy. a short 
time ago, to find that their envelopes con>am*i1 n nmmj 

than was due them for the number 



during the week preceding. Individual employees called at the 
office to say that there had been a mistake, while others, who 
compared notes, found that all had been treated alike and that 
the surplus received by each was 10 per cent, of the previous 
wages. 

While this is a pleasing (and somewhat unusual) instance, 
there are several things that may be said in connection with it 
that are even more unusual than a uniform increase of 10 per 
cent, in wages. In the first place, the raise was unheralded and 
as far as we know no attempt was made to advertise the fact, no 
mention being made of it, even in the local papers. It is an 
old-fashioned shop with many tools and methods that are not 
strictly what we would call modern. The shop has paid large 
enough dividends, however, in spite of these drawbacks, so that 
the directors were willing to accord a slice of the profits to the 
men by whose labor the money had in part been earned. 

Among the old-fashioned features of this shop, or rather the 
lack of modern features, is the absence of a checking system lor 
the employees, when they commence and close their day's work. 
If a man is a few minutes late in the morning no account is taken 
of it. but if he is habitually late, bis services are no longer want- 
ed. The shop is rather dark and not as clean looking as many 
of the newer structures, and it does not have the shower baths, 
lunch counter and other conveniences for the health and com- 
fort of the workmen found in many places. Yet. if we are cor- 
rectly informed, it is a shop where mac^iinists like to work and 
where they stay as a general thing for long periods. 

On the part of these machinists, also, it should be said that 
they show quite a different disposition from that sometimes 
manifested. There seems to be no objection to running two ma- 
chines and in fact one man is successfully running several lathes 
and drawing good wages for his efforts. 

The two facts that this company is doing a profitable business 
with a somewhat inferior equipment and that the mechanics em- 
ployed by them are well pleased with the conditions as they 
find them, in spite of the lackof someof the modern conveniences 
are at least significant. One cannot help but think, however, 
that the one fact is but the complement of the other. The roost 
profitable adjunct of a concern is a body of men who arc so well 
, pleased with their positions that they are ready to reciprocate 
by extra efforts when called upon to do so. 

While we do not wish to be understood as decrying all that 
is modern and holding that all which is good is of the past, it 
cannot be denied that a shop like the one alluded to is a typical, 
old-fashioned shop in several respects and that in some of these 
it is ahead of some of the newer organizations concerning which 
we hear so much. The new shop has much that is for the better 
that those of the old never dreamed of. Ft has better light, heat 
and ventilation. It has lavatories and sanitary arrangements that 
were unheard of. even a few years ago, and many other con- 
veniences, not to speak of the improved tools and methods for 
increasing the quantity and quality of the output. All these go 
to make the modem shop vastly better and more productive than 
the old-fashioned shop: and yet, it is very evident that these are 
not all, nor even the chief things desired by a mechanic. Fair 
and generous treatment, first of all, is what he desires. He 
wants to feel that he is a man with individua.lity instead of a 
machine, and any step taken in this direction will do more to 
make a machinist a valuable man for a firm to employ than any 
other one thing. On the other hand, no mechanic can expect 
such treatment unless he himself is ready to do, perhaps a little 
more than his share, if need be. toward bringing such a result 
about If there could always be the mutual good feeling that we 
believe exists in the New England shop above referred to, the 
modem shop, with all its modem attractions, would be an ideal 
place in which to find employment. Some shops do at least ap- 
proach such a condition, but many do not. Every one that 
docs, however, is a powerful object lesson, and will help win 
over those that do not 

• * * 

The largest locomotive in the world is suted to be one built 
recently by the Brooks Locomotive W^orks for the Illinois Ccn- 
tnU R. R. It is of the 12-wheel type and weighs 364,900 pounds 
complete with the tender and 332,.200 pounds without the tender. 
The boiler is 6 feet 8 inches in diameter, the grate area 37J/S 
square feet and the cylinders 3J x 30 inches. 
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AMONG THE SHOPS. 



THE MANUFACTURE OF DIES AND DROP FORGINGB. 



Drop-forging is a peculiarly interesting process to both ma- 
chinists and blacksmiths, but one that is not very well understood 
bjr the great mass of either trades. It is a process in which some 
ingenuity and much experimenting have been required to bring 
It to its present state, as, not theory, but practical conditions and 
the peculiarities of the material being worked determine its limi- 
tations. It may quite properly be called "machine blacksmith- 
ing," as the work of the blacksmith is duplicated mechanically, 
but in a superior manner and at a rate that leaves no room for 
hand labor competition, when sufficient quantities of any one 
article are required to warrant the expense of the dies. 

What makes drop-forgings more desirable to the manufacturer 
than a low first-cost is, however, the close approximation to uni- 
lorm size that exists in the forgings when they leave the finish- 
ing dies and the homogenity of their material. In the manu. 
facturc of machines having interchangeable parts which are of a 
very complicated and irregular shape, the drop-forging plays 
an important part. The building of machines on the interchange- 
able plan is one factor that has contributed to bring the drop- 
forging industry so quickly into favor, as it is comparatively an 
"infant" industry. Something less than fifty years ago. Col. Colt 
adopted in a limited way the use of drop-hammers in the manu- 
facture of the small parts to his famous firearms. The events 
that followed, culminating in the Rebellion, greatly stimulaled the 
manufacture of firearms and, consequently, that of drop-forgings. 
but the principal development of the industry has been -within 
the last quarter of the century. 

Being considerably interested in "machine blacksmithing" and 
thinking that many readers of this journal might appreciate some 
infurniation on the subject, the writer recently visited the plant 
of J. H. Williams & Co., at Brooklyn, N. Y., and there received 
not only many new ideas regarding the manufacture of drop- 
forgings, but some very refreshing ones on shop system and the 
management of employees. 

The means employed for forming the hot and plastic metal 
into the desired shapes make drop-forging a somewhat hazard- 
ous occup.xtion. A genuine desire on the part of the manage- 
ment to avoid distressing accidents has led to extraordinary prc- 
cauuons being taken to avoid them. The erection of safeguards 
for accident prevention is not. however, coofined to the drop- 
forgings departments, but. as will be seen from a look at the 
double-page engraving, they arc placed throughout the shops and 
in many places where the danger of accident is comparatively 
alight This safeguarding of the employees' persons is not by 
any nveans confined to merely preventing mechanical injury, but 
the general effort is to promote their general health and welfare 
in many ways that will be apparent further on. 

Mftklng the Dtes. 

The Arst step in the manufacture of drop-forgings is. of course, 
the making of the dies. A model of the part to be forged is 
usually whittled out of wood, if it be of a form not clearly shown 
by a drawing. Given this model, a scale drawing and the re- 
quired weight of the finished forging and the die-sinker has the 
pntictpal data required by him for making the dies. To this in- 
formation should be added, however, the number of forgings re- 
quired and the allowable limit of variation from the stated dimen- 
sions. If only a few hundred forgings are to be struck from the 
dies, they may just as well be made from a low grade of steel and 
need not be fully hardened. If. however, thousands of forgings 
be required, the dies must be made of the best steel and most 
carefully hardened to stand the test of protracted hammering. It 
it evident that the dies made for many forgings are more expen- 
fitc in the first cost, but the cost per forging is usually far below 
kat borne by the dies made for the smaller number. 

The die-sinker determines, from his model, the best "parting 
line** for the forging in much the same way as does the pattern- 
maker on the pattern for a casting, but the analogy between the 
two is comparatively slight as the conditions arc radically differ- 
ent The patternmaker can use cores and loose parts to make 
cavities and overhanging parts, but the die-sinker is practically 
limited to • die opening in two parts, which must be made to 



stand the roughest usage. When these conditions are conaid- 
ered. it is surprising to see the apparently impossible forms that 
are successfully drop- forged. 

The outline of the piece to be forged is drawn on 
the surface of the die which has been coppered with a blue 
vitriol solution, thus causing the lines to stand out sharply. 
The metal is then removed in the manner that is most expedient 
for that particular example. If the outline be circular and of a 
shape similar to a cylinder-head, the most obvious way ia, of 
course, to bore out the stock on a lathe. It should b« stated that 
the die blanks are planed in pairs before die-sinking is started 
and the dove-uils for fastening the dies w the hammer arc all 
finished. 

If the shape of the forging be such that other means are re- 
quired for removing the metal from the die, the profiling machine 
readily furnishes a means for following the most complicated 
forms and cutting away the stock by means of milling cutters 
of various shapes and siies. In case the piece to be forged be of 
a comparatively long and regular section, either the shapcr or 
milling machine may be used, after the ends are worked out, at 
may be found most expedient. Drilling and chipping are com- 
monly-used means for die-sinking, and, in almost any case, a 
liberal use of the file, rifHe and scraper is required to finish the 
die to the required smoothness and regularity. 

The forming of an irregular cavity in the face of a high-carbon 
steel die so that, when its mating die is matched to it. the shape 
of the inclosed space shall not vary from the specified dimensions 
more than two one-thousandths of an inch either way, is an 
operation of the highest order and one necessarily requiring time, 
patience and skill. After the dic-sinkor has formed the die to the 
desired shape, a "proor* is Uken by filling the cavity with 
melted lead. If the forgings are to be made for a customer to his 
order, the proof is submitted to him before hardening the die. 
If any minor changes be needed, they are made and a shallow 
space cut iti the face of each die around the cavities. This is tor 
what is technically called the "flash of the die." As it is practi- 
cally impossible for the drop-forge operator to form the billet of 
iron or steel into just the shape and size required for the forging, 
this space must be left for the overflow of surplus metal. 

The overflow of metal or "flash" has to be trimmed off, after 
the forging operation has been completed, in trimming dies 
which are made in another department, as shown in the double- 
page cut. The trimming dies arc made in male and female form, 
the upper part being the male die and the lower die the female. 
The male die is made of the outline of the forging through the 
parting line and with its face conforming to all the irregularities 
of the upper part of the forging to be trimmed. This is espe- 
cially necessary on light fofgings to prevent distortion of the 
pieces during the trimming operation. The female die ia open 
at the bottom so that the trimmed forging can fall through it into 
a receptacle under the press. It is also made with its cutting 
edge conforming to parting line or (Uah of the forging for the 
same reason given for the shape of the tnale die. A female trim- 
ming die ii plainly shown in the engraving at the left of the die 
storage cellar. leaning against the die racks. On the right, two 
pairs of dies for forging wrenches are visible. 

It will be noted from the views given of the die- making rooms, 
that the shaper and profiling machines art the principal machinr 
toots used. An overhead trolley track, which shows in the die- 
finking department, is found to be a very convenient means for 
transporting the heavy dies from the machines to the work 
benches on the sides of the room. 

The dies are hardened, after the (»roof Is accepted, in the hard- 
ening, case-hardening, annealing and tempering department 
which has furnaces in which the temperattvc ia regulated by 
P)rrometera. The tempering Inmaccs are furnished with perma- 
nent instruments, one of which shows in the form of a atean fige 
in the cut. but, for the other furnaces that require a ranch (irrcrr 
heat, a portable instrument is provided The attendant thrwu 
the Item of the pyrometer through a hole in the furnace front 
and quickly aKeruins the temperature of the furnace. It does 




view or Bhopa from the street ahowlDS tlJS vtoee growing over the Wklla. 

Auxiliary forge eliop. The air pipes for cooling tbe men can be ssen twhtnd 
the beinmcra, 

Trlnunlng department. Praaa abown tn tb« foragroand wltb wire aeraan over 
thellywbeel. 




Dte-BlDktng room- ProfUtng mactslaaa for dle-sinlclng and trolley trwtett for 
handling tbe dies. 

VIev of the mitln forge shop from behind tbe hammers. Air plpaa for oooUsg 
the men and for blowing the scale from tbe dies. 

Pickling room for removing scale from tbe finished forglngs, 



THE MANUFACTURE OF DROP FO: 




Mvdir I900t- 



- iW Hwa r iiaMfMv of Ar dh 

'iitn^ &TMB tbear la«tn||r«aH» 

"^^ tUK' iWTVt TSmf tT ifHMU BK 

^latitat ar 

.iiri»---i ■ r/.rgicai -.ntfni- 

jf»<< p*rt» nf ■'• n :ron, stert 



The m- Uinwn m 

-■>— — '- ; ir .'i«r iho«m 

'■ * fair fit "im^ 

' ite tfoo; hwnwr with a 

iK <{i<«i A ewMoi of 0iMipff«M84 air 

iggriaar tile pteee tirtitg tbrprf jaf Mcww 

'<T Jf feVMMd. T?ii* DO^ncor raba di« flHbl 

,fr*# «»«nf ^fir'dp af dk! hsmoicr, «<» tfcsc she 

Of* - be fm tpt awajr and thu* premc 

/.ne Of nofv iiapofDance boo* * 

3 rlif i>if)c, wfirfe like ffHKW OBH i m i 

MMlM V- ' ^TorreM of «k- n 

(1M M«a a« rh^y v -.•« Tlw eowdipo— itof 

'»">■'•''♦> ' ■r*afS<.f are »e>y U'llag 



*Ttfbtfeear- 



n»e 



"Virr*. T)»« f«iiip«rafar^ 
tUgt4«t J«M rhan in a- 
forg0 IM« faMf abovt 



tv 



hi. 



•-» 

«Te to 



lachfd w)i«ii ft 14 r«l«a*«4 hf a trip. Stranf^e ai it 
M« boar^i hav€ an aA*(««irnTaMe way of breaking; iltort <»# 
h1 nenA'ttig tphniftt »d4 fr>gm«ttt<i Rjrinf in a danfarooi 
To prevent a««kkst« hom tliia cavM, each drD^foryr 
f« pf«t«a«4«4 Kr •«* ov«rlM«4 ««f««« lo eatdi amr broken 

ired to hare a very 
K>'ft(i ftnlah a» ihvy learr th« dift. Jn tiKh ea»«*, water is 
r«/<>(f on the forging ja«t before txtng CAtnpteted, which div 
dget ()ie (hick ttale or oxide formed and leavea tlie piece with 
thinly on\tUr.td *urfac« that require* very tilde work to form a 
blfthly finithed tuthtt. 

floklloff ihm Ferrylnira< 
The acale on the dfaut (»arr ni ilr i\Tt,\, f^-rrglng* is remored, 
iWeter, ty heinif frTim*'r«fd in a pickling bath of water and 
ntphiiric acid. Thr pifcra are thrown in the metal baskets 
iftwn and lowered into the vats until the scaling proctM i< eoni> 
^^t^- One of (h« workmen has rigged up the tabor-saving de* 
vice shriwn for raiting the bankets from the pickling vat«. This 
i« menlJoned to lltiiAtrflte the eflorts made to encourage the men 
to otiginsle ideas for farilltntliig any operation. Suggestion* are 
tlitrned to, and, il fumi'l of vnliir, are adopted, The truck lor 
brarisportitiR tlir (orgiriKS to and Irom ihe pickling room is a 
eonvetileni alTair Four trayi or buckets ara pivoted on the 



1.- 

iHtCeA -*ii& die ww^inc apczahaa is enmphSBcL 

:itrr« :• sffll Sbsc Wtea tbr ttiiiiuii oy is tn be ( 



txuais SB CBac wqeii tHsew swtB pMcaa^ tbe obbcb^ at grisily isiK 
bw oMBfltf SW" {KVQg Of oppoMSK tlse 'f—* eoiL A. swacK oc 
wnMnftt ifon t^ jpvuMsl to (kv to^ of thgiiiwii amt riii iiwl opr to 
awpp a a t dkr spaM* of tfer Hi hate wai. » bBobsd as ds» p oil i i H i 
wnav tnanpoffttof Mv^innk- Wms s dapsttOKiK is rrae lia^ 
wfserv Jir rnsaJms at oar badKr ate wigrrf. dK siicet ttsv 
ptec« ;& toriRMlntf and tflnard ■iown. The imclBes aa be eaaiijr 
nsmcd ta discSiar^r tt» qmieuis wttbont dbtBrbms tbe- •■——*- 
at tbe jtbera. La dn war all <'> ^^ hwi ii ru ac nrioadcit wiMBe 
wMMaii niftmiii tbr iwM^^ y of if^ r- *" - !! i >-fi » '^-iT * pnea 

Atar tfev !i»r>psi9 -ta* htm piddedL rt is uixi-jaMj 03 tri 
rftr ffrr or fhaft ot (hr <ltes. En some ^mex hn we i i ej. Hx fa _ 

rnrani. ixmsdntafy afiKr* bate( Sw iiiail n it :a tv 
'^m^*L tbe press ami ti i iiisiisy<Be ate 'or asetf its the 
r J. r; ^ -ruim akwssufe oi die fiais r iwi aod tbe atnmhavift 

wiole rtK 
eoU. the 

iot}0Offt fls9 tabsB SB tbe edUL Hfwiiiiy (fepsRHsaat sbowo cw 
tSV cn^^RVriSj^ iofr attbaaMo ^pss^uk nr s pmn ^inaiieei ns^r 
br seen m The fii w i^u— A T&e Wi is i ii iitii tip ararimi tna^r cna»> 
plete the foi gf a y r«ad|r (or aliigsmw t, or ct may oaed. to gD 
;!trrMfgSt other opetadans as stsy be ipisaSed br die ■■■■umiT' 
Oti»t« an rstmaive One of fwii«-»«i«— wocfc oa faTpwjr a ifaae-tn 
onlrr. hot the gnstcr pstc iIdob is. an 
met* wtodr aawr fairtui waJp ftir ifte taafe 
fa tfkvlfaiPhfaKsaoaacaaBUesahi 

atm by pvflfaqg fftr hsnoeh ffimilb Ae pact tx> he Baoacfeai. A. 
streain of oS ta (Btesied sn the psere as the hiuih to polfeiC 
ihrnogh. The bcoo^ is befd us s earria^ ns i MiMail oat tmn- 
dacafar fwias at the itdes aod eonnecteit to a Unc scresr ob 
o ltfah ii f mpB i nl the large ieaefa ^ dnej s h i l ggar. 'The opera- 
ear kw eo- fVteaae tSM broach boat (behead fior each piece u be 
btotfehot ani ihsH^ die ahiflfe of the (do( "^t ■— t^ tbe dte^ 
AMIiaii bdlCi TIk aHaMfbnaao and acuaaiLjf of tbe woak ace sbIk 
fboc MVbbv ■OB* aa ravafacd to he dooe to Ae hole wbas a 
ia §aad ana itu Hoiea ai* alao beoaebad 




Is tb« skar of the ^"^■■^■'■g rsooa. we aee tbat 
t pcdMioK bead ia p>a«ide4 wilb 

tbe particlaa of daataod asctal from tbeab* as I 
So ifuwiji fa tm dot br Ae 
(hat the rooas b at tmtmaMt as sap other io Ae 
i« a eocal a ba eaea ' of daat aad Sat. which whea fjrsav 
the air arc to iiH or i os w H> heakh aad which aahe the aaeny. 
pofobiag rooBB a brcstfac place of Jh e a ae The dbhocase 99- 
icai of pipvf osocsMsy nr tbe pohahtay rooua aboo; 
hi the trianaay iSc rooaa. The heavier paniclea arc 
hi a aatlSf « h— b af by caatrifagal actioa, whae tbe Bghter aaad 
irdaiac proifoaa escape ssith the rahaaatcd air 00 tbe rooC. 
DM 8tors««, rtx* ProcwctlOB. Xte. 

Tbe dies arc stored ia the basemem knd here wc had maaij 
8qoo sets of farginf sad trimmlog £es. of which over 5000 are as 
active toe. The sjrsten for keeping track of tbe dies is q^a&e 
siatple. The racks sre oambered, as will be seen tn tbe cb> 
graving, aad the shelves are lettered. Along the face of the 
shelves are stenciled the ntunbers of the dies which correspoad 
to the namher sumped on the dies themselves. A type-wriccew 
list is posted which shows at a glance in what rack and on what 
shelf any ntimber of die may be found, so that among the tboo- 
sands of dies stored, any die can be produced without delay after 
the number is given to the man in charge. 

To protect the building and its contents from fire, a most 
elaborate system ha* been worked out, in which certain men in 
each department have certain specified duties. A fire pump t» 
located in the engine room and is always under steam, so that it 
can be started instantly. It is the duty of one person in each de- 
partment to send in an alarm to the city fire department in case 
of fire in his vicinity, and others have the charge of the hose 
and know what their duties will be in case of such an emergency. 
The sprinkling system is also installed, as will be seen by the 
overhead pipes in the die cellar, and. although the plant is. not 
Mrictly fireproof, the danger from a disastrous fire must be very 
ilight. That this is an important consideration, to a customer 
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M drop forsrings made to fulfill certain contracts, rocs 
lOnt saying. Oftentimes the failure to obtain certain small 
s of machines for filling large contracts causes a loss many 
:« the actual value of the parts themselves. 
or the comfort and convenience of the employees, the ex- 
Jve bath rooms shown are provided which are appreciated 
Jiem. especially in the heated term. Tubs are also provided 
washing the outer garments of the men, so that if desired 
' can always have clean outer clothing. Among other helps to 
workmen, we may add that a mutual aid association is in 
re operation for the relief of distress in case of sickness or 
dent. An insurance on workmen's tools to protect them 
iloss in case of fire or theft is another of the minor schemes 
l^peal to the philanthropically inclined. 
^ • • • 

be following historical facts about the growth of marine 
ioeering in the early years of the present century are re- 
ed by "The American Shipbuilder" to have hctn given by 
rl«» H. Haswcll, the well known engineer. John Stevens. 
jobokcn. N. J., in 1809, applied slides and a crosshead to 
te the piston rod of a steam engine. In 1S24 James P. Al- 
e introduced the Woolf engine, the compound of the present 
The first introduction of steamboat towing was made in 
i by a New York company. In 1826 a fan blower was intro- 
id by Robert L. Stevens. In 1837 the first steam launch was 
pied and directed by Charles H, Hsswell, Chief Engineer 
5. Navy. In 1839 Francis B. Stevens invented and patented 
double eccentric cut-off; the same year Edwin A. Stevens 
gncd and operated a closed fire-room. In 1846 Captain John 
-sson designed and applied a surface condenser to the engine 
I United States revenue cutter. In 184S Mr. Pierson im* 
-ed upon it, and soon alter Chief Engineer William Sewell, 
). Navy, further improved the construction, and in the same 
' Frederick E. Sickles devised the application of steam to 
Bteering ge«r of a steamer. 

t# • • 
mmon sewing needle held in a suitable handle makes an 
sUent scribcr for accurate work. It is so cheap that grind- 
is unnecessary, as, when dull, it can be simply replaced by a 
one. The point on a needle is ground by an expert and is 
inpertor to amything possible by the ordinary machinist. 
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OTUNDKB HXAD8 AND VALVX ABBANOailSMT. 

E W RoBKhTs- 

There are so many different methods of arranging the valves 
of a gas engine that it would be unpractical to show one design 
which would embody in itself the entire range of general practice 
in this respect. If the reader will take the trouble to inspect the 
catalogues of a few of the two hundred or more gas engine 
builders in the United States alone, he will find among them 
engines in which both the inlet and the exhaust valves are 
placed in the cylinder head. In others he will see that one valve 
is in the cylinder head, while the other is in a special casting or 
box bolted to the side of the cylinder or cast in one piece there- 
with. In still another class both valves are in special compart- 
ments by themselves on the side of the cylinder, while quite often 
the same compartment answers for both valves. Again the 
valve-boxes will be found not only on the sides, but on the top 
and on the bottom of the cylinder, while occasionally the stem 
of the valve makes an angle of 45* with a plane passing through 
the center of the crankshaft. In view of the wide range of the 
practice in this respect, the writer will show two or three ex- 
amples of valve arrangement and point out what appears to htm 
to be the features that require the most atteatioo. 

I \ 



Fig. 14 



M^t.~-^, ^ r. 



Ftg. 15 



OuM Basin* Vmlymm. 

There are. in the design of all valves and their accompanying 
mechanisms, several points of importance that should be kept 
in mind at all times. Quick opening and closing of the valve is 
desirable in order to prevent useless work being done by the pis- 
ton, cither by drawing the gases in or by driving them out 
through unnecessarily contracted openings. This rapidity of 
action is limited in practice by the nature of the valve-operating 
devices, for, if too rapid a motion be attempted, the cam will, 
when opening the valve, strike the roller such a blow as to make 
a disagreeable ooise, and when the valve is closing, the action 
of the valve spring may not be rapid enough to permit the roller 
to follow the cam. Thus a blow will be stnick by the roller as 
soon as it catches up with the cam. It is usually desirable to sacri- 
fice a little of the power of the engine in order tu reduce the 
noise of the valve mechanism. The exhaust valve, being sur- 
rounded as it is at each working stroke with the hot products 
of combustion, is liable to excessive wear unle<ts means is pro- 
vided for keeping it cool. Hence it should be the invariable 
rule to jacket the valve seat by so arranging the water jacket that 
it will surround the valve opening. It is not neccestary to 
jacket the inlet valve, as this valve is surrounded at every suction 
stroke with the comparatively cool, fresh mixture. 

With but few exceptions, all gas-engine valves are of the 
mushroom type shown in Fig. 14. The inlet valve may be 
made entirely of wrought iron or steel, but experience has 
shown that it is necessary to make the head of the exhaust 
valve of cast iron, as this material will best withstand the 
abrading action of the hot gases. The valve stems are usually 
made of good mild steel. In the case of these valves having 
cast iron heads, the head is bored to fit the stem aod the latter 
is riveted in place, as shown in Fig. 15. Should the inlet valve 
be operated by the suction of the engine piston, it should be as 
light aj practicable and the construction of the valve in one 
piece permits it to be lighter than when of the built up type. 
It is also desirable in such a valve to avoid a lotijc stem or any 
other feature that will add unnecessary weight. Regarding the 
advisability of osing an indiKtion valve operated by the suction 
of the piston, there is much discsuioa. particularly as to iu 
practicability on large engines. There is no question that it 
produces a slight wire-drawing on the suction stroke, for th« 
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reason (hat there roust be a partial vacaam in the engine cylinder 
before the valve will open. Of course, there is always a small 
amount of power required to open the valve by means of cams, 
levers and similar mechanism, and this operating mechanism is 
sn additional expense in the manufacture of the engine. As to 
the advisability of using such a valve, the writer will permit the 
reader to judge for himself, and merely remark that, while the 
valve has been abandoned by some, it is nevertheless in use on 
several successful engines. The mechanically operated induc- 
tion valve is, I believe, the one in most general use on large 
engines. 

The proportions of the gas engine valve and its stem, as shown 
by Fig. 15, are as follows. Taking the diameter of the outside 
of the valve as a unit and calling this diameter v, the remaining 
proportions are: 

a = 1/8 V (is) 

b=i/i6v (16) 

c ^ i/S V (17) 

Since the angle of the valve seat is 45", it follows that the 
•diameter d of the valve opening is 1/16 less for each side or 7/8 
that of v. 

Hence d ^ 7/8 v and 
v = 1-1/7 d 

It should be noted that these pro- 
portions are intended as a guide 
merely, and that the designer is ex- 
pected to use his judgment, to a cer- 
tain extent, in their use, employing 
sizes that are nearest to those given 
and also considering c, when prop- 
erly guided, as a column under the 
conditions imposed by the mechan- 
ism. The maximum pressure at the 
opening of the exhaust valve is sel- 
dom in excess of too pounds per 
square inch, while the usual pressure 
at this point of the cycle is in the 
neighborhood of 40 pounds. The pm- 
portion of c given above is suited to 
long stems, such as arc used in en- 
gines wherein the stem reaches to a 
point near the crank-shaft For 
short stems this dimension may be 
proportionately reduced. In the case 
■of light inlet valves operated by suc- 
tion, the dimensions may be made 
-equal to or even less than b, espe- 
cially when these valves are made 
entirely of wrought iron or steel. It 
is also to be noted that the diameter 
of the stem could be lessened in this 
case as the stem is under only a light 
-tension. In small engines this diam- 
-eter could be safely made as small 
as 1/6 V and in large engines about 
1/7 V. 

The stroke of the valve was given in article 3 as 1/4 the dia- 
meter of the valve opening, for an area equal to the area of 
the passage. In a series of engines recently examined by the 
writer, the valves had, in a majority of the engines, a lift much 
less than this, with a result that was plainly shown on the in- 
dicator diagram in wire-drawing of the charge. It would per- 
haps be best to exceed this proportion a small amount, say 1-16 
inch or so, in order to allow for any lost motion which may 
occur in the operating mechanism. 

A form of cylinder head, usually employed when the valves 
are placed on the side of the cylinder, is shown in Fig. 16. 
The head is designed for a ten-inch cylinder with a Ij4 inch 
counter bore. It will be observed that the head is water-jack- 
eted, and that the thickness of the metal in the head bears the 
same relation to cylinder diameter as the walls of the cylinder 
-and the water-jacket when calculated by the formulas in article 
3. Thus the thickness of the inner wall is in round numbers 
Jj*. The thickness given by Formula 11 being 10 X -09 == .9 
inch and since ?^ inch is .875 inch, it has been chosen. In the 
•same manner the depth of the water-jacket is found by Formula 



12, to be I inch and the thickness of the outer wall being ^ 
the inner wall, it will be 7-16 inch. Calculating the necessary 
size of the cylinder head studs on the basis of 400 pounds per 
square inch maximum pressure, it is found that six one-inch 
studs are required. The six studs on a la^-inch stud circle 
give a distance between centers of 6^^* or JiJ* over the six-inch 
limit. This scarcely induces a sufficient departure from the role 
to make the use of eight studs imperative. It will also be seen 
that the stud circle is a little within the center line of the water- 
jacket This is necessary in order that the nuts may have suf- 
ficient bearing on the cylinder-head. It will be found a con- 
venience, in a cylinder-head of this design, to drill or core a 
small hole through the head, as shown, and to drill and tap the 
head on the outside for the indicator connection. 

It is best at all events to add a small column of iron in the 
center between the two walls of the head, even should it not 
be desired to drill it for the indicator, as the column will serve 
to stiffen the head without materially adding to its weight 
The head shown is intended for a horizontal engine. In case 
it should be employed for a vertical engine, a hole should be 
drilled and tapped for the water outlet pipe as shown in Fig. 17. 

To return to the subject of valves, a cylinder head designed 
for containing both the inlet and the exhaust valve is shown 




Fig. 17 
of Oyllndar Heada, aitber with or without Vklva Ssata. 

in Fig. 17. This is an arrangement quite frequently employed 
On vertical engines. This head is also designed for a ten-inch 
cylinder and the principal dimensions are the same as in Fig. 16. 
A close study of this figure will show that the valve openings 
are nearly surrounded by the water space. While it is not 
necessary to jacket the inlet valve, the core has been continued 
around the latter in order to save iron and also to retain uni- 
formity in the design. In the cylinder shown, there is no pro- 
vision for removing the valves other than to take off the cylin- 
der head. Quite frequently the valves are placed in a separate 
casting and this casting is bolted in place. It is, however, a 
dif^cult matter to arrange these boxes so that, in the case of the 
exhaust valve, the valve may be properly jacketed and at the 
same time perfectly tight in every way. This the writer knows, 
from experience with an engine of this class. The small amount 
of room at the disposal of the designer will, in all likelihood, 
compel him to reduce the sizes of the port openings below the 
size best for good effect, and make the head an expensive one 
to cast as well as to machine. 

In the accompanying figure the dimensions have been pur- 







March, 1900. 



MACHINERY. 



»«» 



ft 



sely omitted for the sake of clearness. Those dimensions not 

ven on Fig. 16 are as follows: 

Exhaust valve, 3J4 inches. 

Inlet valve. 3 inches. 

Wall between passages and water space, l/i inch. 

Exhaust valve stem, 11/16 inch. 

Inlet valve stem, H inch. 

Tap holes for exhaust pipe flange (cap screws), }i inch tap. 

Tap holes for inlet pipe flange (cap screws), ^ inch tap. 

The head is also tapped, as shown, for the water outlet pipe. 
The air inlet pipe is sometimes screwed directly into the open* 
Ing in the head or valve-box. It would hardly be advisable to 
do so in the present case, as it would cause much extra work 
when taking down the head. For the same reason it would be 
b«9t to use cap-screws instead of studs for bolting on the pipe 
flanges. 

It is occasionally the practice, in the design of horizontal en- 
c», to build the cylinder head so that it contains a part, if 

t all, of the compression space, to place the pipes at the end 
f the cylinder, and to put the valve stems through the sides of 
the head. While this arrangement gives a neat appearing design 
it would probably be a greater convenience to the repair man 
to make the cylinder head as light as practicable. Unfortunately 
the repair man is in miny instances entirely overlooked by the 
designer, and the owner of the engine has an unnecessary 
•moant of expense every time the engine is in need of repair. 




Valre Box »o ha Bolt«d to Bid* of.OjrUndar. 

In Fig. iS is shown a form of valve-box suitable for bolting to 
the aide of the cylinder and designed to contain both the exhaust 
and the inlet valves in a minimum space. This design is on a 
•Itghtfy larger scale than Figs, 16 and 17 and is for a ten-inch 
cyttnder. The dimensions are omitted as in Fig. 17. The draw- 
ing win, however, show the proportions. In this valve-box only 
the exhaust valve is watrr-jacketed. The jacket is in this case 
extended so as to surround the valve stem as far as possible. 
This is a very good plan and one that appears to find more 
favor in England than in this country. The exhaust pipe i} 
fastened to the valve-box by means of a flange, white the inlet 
pipe u vrewed to the box. It will be seen that the inlet valve is 
fhccd in a separate casting bolted to the end of the valve-box. 
Tidl arrangement is necessary in order that the valves may be 
fCmored and that the valve scats may be machined. The ex- 
laast valve may be easily taken out through the opening for the 
iaiet Talve case. The joint between the two castings should be 
packed with asbestos packing. If a union be placed in the first 
joint of the inlet pipe, it will be found a great convenience when 
taking the box apart in case it is, at any time, necessary to grind 
Ike valvek Proper openings should be cored in the cylinder 
connecting the interior with the opening ,\ and the opening 



B to the water-jacket It may be found necessary to connect 
the water outlet from the cylinder to the top of the valve-box 
by means of a separate pipe in case the circulation is poor in the 
exhaust valve jacket This will not be likely to occur aniess a 
closed circulating system is employed. The designer should 
provide bearings for the valve stems having a length from three 
to five times the diameter of the stem, in order to prevent leaks 
through these bearings. Wear is especially to be guarded against 
about the exhaust valve stem. 
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Fig. 19. 

S t c tlot i at ValT* Boa. 

Fig. 19 Is a cross section of a valve box In which both valves 
arc placed with their stems parallel and pointing in the same 
direction. In this case the inlet and the exhaust pipes are 
attached to the cylinder, the gases passing into and from the 
cylinder through openings cored in the cylinder. The mixture 
entrrt through the opening I, passes through the valve open- 
ing shown and thence downward into the cylinder through the 
port p. The exhaust passes out through P and by way of the 
exhaust v.il»e openinji to the exhaust port E. In order that the 
valve seats may be machined and the exhaust %'alves removed, it 
is necessary to provide the openings R and S. These openings 
are closed by means of the cap A and the clamp B, the cap A 
having a ground joint which it Btted to a similar joint on the 
valve box. It should be noted that, in this case, there are four 
openings in the base of the box. These are the openings P. E. 
I and an opening, not shown, from the water space surrounding 
the exhaust valve to the water-jacket of the cylinder This 
valve box is especially adapted for engines in which both valTe* 
are mechanically operated from a cam-shaft near the crank-shaft 
Valve boxes of this type are employed on both horisontal and 
vertical engines. When making the valves, a screw slot is quite 
frequently milled in the valve head in order that the valves may 
be reground by using an ordinary carpenter's bit brace and a 
screw-driver bit The design shown in Fig. IJ is best adapted 
for engines in which the inlet valve ii operated by the suction 
of the piston. 

It is well for the designer to keep the following points in mind 
at all times. Always jacket the exhaust valve. Remember that 
the valves must be removed occasionally, and that the design 
should be such that they tnay be Uken out without tearing the 
entire engine to pieces. Don't cramp the passages, but keep then 
always of the same area, and make this area at least as large aa 
that given by the formulas, wherever possible. Make the valve 
stem bearings of a generous length even if they do took "awk- 
ward." 

• • * 

It has been suggested that the ideal fly-wheel wonid be one 
that was arranged to give up or absorb energy mOfC rapidly 
than is ordinarily done, because of the increase or decrease of 
the speed of the engine. One solution to the problem, which la 
interesting, even if not practical, is to have the wheel niade with 
heavy masses of metal arranged to slide on the arms. NormaHjr 
these masses of metal would be constrained toward the renter 
by means of springs, but when the speed nf the fly-wheel in- 
creased they would fly outwards and thus absorb energy, be- 
cause of their increased velocity at the greater distance from tb« 
center. When the speed ol the fly-whrri decreased lhr»» nuMO 
would come towards the center and 10 give up their energy. 

• • • 

The oflicial opening of the Paris Exposition will take place on 
Saturday, .April uiti. 1000. 
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AN INGENIOUS SCHEME-READING ADVBB- 

TISBMENTS ETC. 
Editor Machinsry: 

We had about 10,000 drop forged keys that were about .010* 
or .012* too wide. It looked as if it would be a big job to file 
all these keys to size, but we did not have to file them. I took a 
piece of wrought iron A, Figs. 1 and 2, 3"x2j^"x6" and planed 
a groove on the side and a tongue on the bottom to fit the slot 
in the shaper-table. On the side I also planed a diagonal 
groove near the end and put in a tool like a side tool with a 
screw (not shown) to adjust it for width of key. In front of the 
cutter, a spring was placed to hold the keys against the back of 
the groove. This rig I fastened to the shaper-table and put a 
piece of tool steel in the tool-post to push the keys past the 
cutter. When it was adjusted, the boy was set to work and he 
brought those keys to size in a comparatively short time. The 
keys were for an agricultural machine and did not have to fit 
sideways. 
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Rig for Trlmmlnc the Sides of Keys. 

We often see the assertion: "It pays to advertise." I say, "It 
also pays to read advertisements." In the November issue of 
Machinery there was an advertisement of an arbor press. We 
make an agricultural machine that has six drive fits in it. I had 
been trying for some time to think of some way to do this work 
faster and also avoid the breaking of so many castings. As 
soon as I saw that advertisement I said, "There's my machine." 
I called my employer's attention to it. He ordered the press 
and now you could not get that press out of the shop for five 
times what it cost. It has paid for itself many times over in the 
amount of breakage it prevents. 

Mr. Editor, can you tell me why small shops do not practise 
economy as well as large shops. I venture to say that small 
shops lose. lend or destroy five times as many small tools, to a 
man. as large shops. One, and. perhaps the main, reason is the 
absence of the tool room. Watch a man finish a job in a large 
shop and you will see him carefully put away every tool. Not so 
in the small shop. There he will leave them just where he hap- 
pens to get through with them. I believe a tool room would 
pay in small shops even if only one man worked in JL I worked 
for some years in a small shop and quite a number of small 
tools came under my charge. When a fellow workman wanted 
to use any of them, I impressed on him the fact that it was a 
good thing for his health to return those tools as soon as he was 
through with them, My tools came home; the others were 
almost always lost. 

I believe I have a new idea about selecting gears to cut 
threads. First, all of the factors in the screw to be cut 
must be in the lead screw or in the driven gears, whether single 
or compound. Second, the factors of the lead screw must be 
contained in the drivers. If you want to cut 2^. 5, 7^2, 10. etc.. 



threads per inch, and your lead screw is 5, then any gears that 
have the ratio 2:1, 1:1, 2:3, 1:2, etc., will effect the desired re- 
sult If the lead screw is some other number (not a multiple 
of s), then one of the driven gears must be a multiple of 5. To 
cut fractional threads, reduce the number to an improper fraction 
and see if the gears and lead screw contain all of the factors of 
the denominator. Very few lathes will cut 17, 19, 23, 29, etc, 
because it is not practicable to use these prime factors. If the 
gears and screw do not contain all the factors, the job cannot be 
done and it is useless to try. W. A. Bkicht. 

Decatur, 111. 

« * * 



HIGH AND LOW PEICBS, 
Editor MACHiNBav: 

The experience of Oberlin Smith in purchasing cranes, re- 
lated in the February issue of Machinery, is a common ex- 
perience to those who have much to do with buying machinery. 
Such an experience is very perplexing to the buyer in some 
cases, because there is a strong suspicion that the cheapest of- 
fered is much inferior in some unknown way, and yet the pnce 
may be due only to superior shop economy and business man- 
agement. Recently I had to make a selection of an emery whee' 
stand, of which the specifications were: Capacity for two wheels, 
cone pulleys for three changes of speed and counter shaft with 
tight and loose pulleys. 

This could not be other than a simple machine, with a spindle, 
having flanges at each end for the wheels, carried in two bearings 
supported by some sort of a stand. About the only chance for 
variation in the design of such a machine would be in the weight 
and style of stand, the size of spindle in and between bearing; 
and the sizes of the pulleys. 

As time of delivery was important, price and date of shipment 
were asked from a number of makers and twelve responded. 
The prices varied from $45 to $90. there being one at the lowest 
and one at the highest price. The lowest priced stand weighed 
650 pounds and the highest 900 pounds. One other machine 
weighed 900 pounds, had two-speed cones, self-oiling bearings 
and, with the exception of having but two speeds, seemed in 
every way to be as good as the highest priced one, but was of- 
fered at |7S. The cheapest self-oiling machine had also two 
speeds, weighing 600 pounds and offered at $66. The lightest 
machine, having three speeds, weighed only 500 pounds, but the 
price was $66. The highest price self-oiling machine weighed 
810 pounds, had only two speeds and the price was $80. The 
cheapest machine was a trifle less than 7 cents per pound. The 
highest machine weighed 250 pounds more than the lowest, and 
the difference in price made this increased quantity of metal come 
at 18 cents per pound. The highest price per pound was 13.2 
cents for a $66 machine. I have no doubt that the cheapest ma- 
chine offered was good enough for all ordinary grindings, but 
the one selected cost $56, or 8 cents per pound, and is a well 
built machine, which was preferred because it was better adapted 
to receive a special grinding fixture we wished to apply. 

There is much food for thought in this experience, small as 
it Is, for it was not a special machine which was called for. but 
a machine which has been built in considerable numbers by all 
makers of such machinery, and which can require but little in the 
way of special tools for its manufacture. There has been ample 
time and opportunity for the makers to find by experience the 
cost of making such machines, so that to the buyer the vivid 
contrast between 7 and 13 cents per pound seems to be en- 
tirely unjustified. The makers of the $66, or 13-cents per pound 
machine, have a wide reputation and are one of the oldest es- 
tablished firms manufacturing this class of work, but, after exam- 
ining and comparing their design and price with others, it is dif- 
ficult to see what would induce any one to buy their machine 
when a well built one weighing 200 pounds more, can be had for 
$10 less, or a self-oiling machine weighing 100 pounds more can 
be had for the same price. To the buyer it would seem im- 
possible that the great difference shown is due to variation of 
actual labor and material cost 

From a manufacturer's view the case looks different, as there 
are several factors which, if combined, would account for the 
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t difference in price. To begin with, it is difficult to tell just 
: H costs to build and sell a machine. The wages cost and 
tost of materials purchased may be found nearly enough, 
th« proportion of general running cost, advertising, taxes, 
'ance and office expenses to be charged against a machine 
t of machines manufactured is a factor difficult to determine 
any accuracy. After figuring as closely as possible the re- 
must be refined by experienced judgment. When we add to 
the difference in design and workmanship, the difference 
:onomy of shop and business management and finally the 
rence in profit, figured all the way from 15% to 50%, it is 
»o difficult to see the cause of the great variation in prices. 
ve no doubt there are some shops among the lot mentioned 
c ihey could not have built the emery grinder for $45 and 
! any profit on it, but others could have built it at a profit 
1% to ao%. The average price of the twelve submitted bids 
I6S.60 each. One striking fact about the matter is that 
Ijr all the twelve firms in question are thriving and pros- 
n». which shows that there are many machine buyers or 
J who ar« not tempted by low prices, Beui. Crakk. 

• • « 

6QUABINQ PAKTITIONS - IMPROVISED 
TRAMMSL 

r MACMIMXRy: 

e have recently had to get up a good many cases, having 
y fitted partitions which needed to be exactly at right angles 

the back and sides of the cases and at specified distances 
t. They were not gained in but held m by sprigs driven 
om the outside through the holes of the cases. In order to 

time and insure absolute equi-distance, I got up a rig which 
t«d all three adjustments at once and had the great merit 
ing rapidly and cheaply made and easily used. It consists 
three-sided bottomless pyramid of sheet-iron, having a 
ii of aide equal to the distance of the partitions from each 
r and from the ends of the cases. The three sides of which 
ed an right-angled triangles; all three of the right 
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m coming together to make what the trigonometrician 
d call a "trihedral angle" and the joiner, a "solid angle." 
ric is roughly shown in the accompanying sketch, in pcr- 
iv«, and may occasion some comment as to how three 90* 
^ at the tip fill up the whole j6o*. The answer to this is 
fli^ do not, the lines forming the edges of the angles or 
>idct of the triangles being fore-shortened, the same effect 
I obfcnred when one views a box corner "point on." 
e nac of this rig about doubled the rate at which the par- 
M covJd be put in, as compared with the old way of squar- 
md tcribiog. 




▲n ImprovlaAd Trammel. 

t had occasion recently to transfer some important di- 
lioDa to fill in on six rough drawings ip a repair case 
• no metric or other measure over a meter long was obuin- 
and those which were to be had were of the folding "grass- 
«r" kind. I took three wine corks, three needles and a 
iron rod about a centimeter diameter and made holes cross- 
through the corks so that they would slide a tight fit on 
od. Then I stuck the needles, head 6r3t. in the axes of 
orks. brought the needles to length, "sighted" their poinu 
ing them all in line, and hence parallel with the rod. Final- 
set the needles to the shaft centers, etc., keeping them 
ed fair. and. without difficulty or inaccuracy, laid out my 
f points, etc, on the sketch. It was a good example of 




"fudging," which is an act not always excusable, but lometiines 
the only thing permissible. 

I beg to say that the only difficulty I have ever had with the 
metric system is one that has no more reason for being con- 
nected with that sundard than with any other— the abominable 
folding rule. I have one with lateral springs which hold it near- 
ly straight when new, but it will get "wackty" like others that 
preceded it. Robhrt Grimsmaw. 

Dresden, Germany. 

• • * 

A DIPFIC3ULT THREADING JOB. 
Editor MACHiNKav: 

In the shop where I work, a heavy business is done in th€ 
manufacture of rolls and rolling mill machinery, besides hydrau- 
lic machinery and considerable small work. We have an order 
for a very large and heavy lathe for turning granite columns 
which will be completed about May, 1900. The dimensions of 
the lathe are as follows: Swing 6' 6", center distance 60'. total 
length of bed 86', with a width of 11'. The bed is made in ten 
sections, five on a side arranged in pairs. Six of the sections are 
2i' 6" long and four are to' 6" long. The latter sections sup- 
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DUB«mll iBlarBAl Tbraadlof Job. 

port the heads. A chuck is provided for each head and the head- 
stock is to' 6' long, quadruple geared, while the tail stock is 
of the same length, but without gearing. Four carriages are 
provided with compound rests and each carry 'wo tools, one on 
each side of the column being turned. The feed screws are 86' 
long with 60' of square thread. The screws have a reverse feed 
clutch. The total weight of the lathe when completed will be 
about 150 tons. 

The shop is a small one and is not very well equipped for such 
heavy work, as you will see from the way I had to manage ui the 
following described threading job. 

We had to make an accumulator barrel ao' long and thread 
tlic end as indicated in the sketch. The hole was fix inches in 
diameter and was to be threaded, nine threads to the inch. We 
could do all of the machine work very well until we came to 
the threading part and then we were "stuck" for a time. To 
tap out the hole would have been an ugly job and the tap would 
have cost a considerable sum. with the probabilities of nevrr 
being used a)^in. We ccmld also have done it in a lathe, but 
only at heavy expense for rests or we could have put on a flange, 
but the designer would not allow such a construction. I finally 
managed 10 do the job at an expense of only about $4 and took 
about three hours to do it. which bears out the saying that a 
job often looks the hardest before you tackle it 

I threaded the hole on a Niles boring machine with a belt 
feed, but had to remove the too! at the end of every cut. I suc- 
ceeded in cutting a good thread, however, in about three hours. 
as stated, which, considering the difficnlties of the job, was not 
a bad showing. J. W. BouaM. 

Philadelphia. Pa. 

• • • 

80HBMB FOR CUTTING OUT KBY-WAY8. 
Editor Machinkry: 

I used to uke MACHiNxav and still have the issues lor the 
three years during which I r«eived it They furnish me with 
studying matter enough to keep me quite busy and have been 
a great help in times past The column "What Mechanics 
Think" has always interested me and I will contribute a kink 
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that I have found very useful in my experience. It may help 
some beginner and also be of benefit to some of the older heads. 
I think that it is original with me and has been found to be a 
great labor saver. 

It is very difRcult to cut the web out between the holes drilled 
for a slot in a large shaft or even in a small one, where the slot 
is to be quite narrow; but, by the use of the scheme illustrated 




PORTION TO BE CHISELED OUT 




An Aid to Cutting K*y-wajra. 

in the accompanying sketch, rhe difficulties vanish. I put a 
square piece A through one of the holes to form a backing for 
the cape chisel and then a chip can be cut clear through the wall 
between the two adjacent holes. It is then easy to clear out the 
sides with a flat chisel. M. E. BushnEll, 

St Louis, Mo. 

• * « 

TO CUT MULTIPLE THREADS. 
Editor Machinery: 

Some time ago a person came to see me and asked if I would 
rut him some four-threaded screws. He brought me a sample of 
some that other parties had made for him. but said that he 
could not use them on account of their being unevenly divided. 
I devised a method of cutting multiple-threaded screws of two, 
three, four. five, etc., threads which is very simple and mechan- 
ically perfect. I made a plain circular plate to bolt on the face- 
plate of the lathe and located and held it in exact position with 

two small dowel-pins. 
AA. Then a number of 
circles were scored in 
same. The circle nearest 
the center was divided 
into three parts, the next 
one into four parts which 
answers for two divisions 
as well, the next one 
into five parts, etc. 
Holes were drilled in the 
circles large enough in 
diameter to hold pins for 
driving the carrier. To 
rise the plate for cutting 
multiple threads the car- 
rier is moved from one 
pin to another until each 
thread is cut. The plate mentioned is kept specially for multiple 
thread cutting and can be bolted on by set bolts through the 
back of the face plate. With this rig there is no counting of 
teeth, and no wishing you had a wheel or certain number of 
teeth so that you could divide them evenly. I have been using 
this method for not less than fen years and have never seen it 
published in any paper and never came across any machinist 
who had seen it. Jamss H. Gomersall. 

Gcrmantown, Pa. 
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SIMPLE LATHE RIO FOR BACKING OFF 
MILLING CUTTERS. 
Editor Machinerv: 

Readers of Machinery will remember an article on backing 
off milling cutters some time ago in Shop Kinks. Now, while 
that method may have been all right for a few mills, I think the 
way I am about to describe is better. 

The outfit consists of an eccentric arbor and a lever two »nd 
one-half feet long. The arbor should be case hardened at the 
ends and should have a fine thread so that the nut will clamp 
the mill tight with the least amount of exertion on the part ot 
the man at the end of the wrench. When the eccentric centers are 
placed in the la^he centers and the arbor turned around to the 
position shown, a flat must be ground on the large end for the 
set screw in order that the dog can be put on the way it was 
before. The hole H of the lever L should make a snug fii 
on the head stock center and be bolted to the face plate at K 
in such a way that when the front edge of tooth O is 1/16* 
from the cutting edge of the tool, the lever will hit the lathe 
bed. A piece of belt-lacing tied around the lever at that point 
prevents bruising the bed. 

In backing off tooth B, loosen the nut, hold the lever agains: 
the lathe bed, run the tool between B and O, bring O against 
the tool and tighten the nut. When the nut is tightened it will 
lift the edge of O about 1/16" from the tool. Move the lever 
up and down, feeding the tool in with the right hand. Repeat 
this operation for each tooth. 
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tUg tOT Backing Off MUlIng Catt«iw. 

If greater accuracy is desired in the distance the front edge o\ 
O is from the tool, make radial lines on the side of the mill 
against the shoulder of the arbor, from the front edge of thr 
teeth with a scriber. When the lever is against the lathe bed 
and O is 1/16" from the tool make a mark on the arbor op- 
posite one of these radial lines. After the tooth is backed oil- 
move the mill around and tighten the nut, seeing that the nc^i 
radial line coincides with the mark. It is well to cover the mill 
with a solution of copper sulphate (blue vitriol) so as to be 
able to see when the cut comes to the front edge. Everything 
about the lathe should be as rigid as possible to insure good 
work. 

I have backed off hundreds of dollars worth of milling cutteI^ 
in this way and found it very satisfactory. "WlW. " 

• * ♦ 

INSERTED CUTTER TOOLS. 

Editor Machinery: 

In your January issue, "Bell Crank" asks some questions con- 
cerning inserted cutter tools: What fault is to be found with 
them? Why not more used? 

.\ small shop, near Boston, doing general machine work and 
employing about thirty hands, was entirely refitted about a yea: 
ago. A portion of the equipment of small tools consisted of a 
complete set 0/ inserted cutter lathe tools. Three or four size? 
of the ordinary and offset tools were provided; also several 
sizes of boring, thread and cutting-off tools. They were kept in 
the tool room and with a solid wrench of proper size were is- 
sued only on check. It was the intention to use these tool* 
wherever possible and, consequently, few forged tools of the or- 
dinary patterns were furnished. The test has been a more than 
ordinarily severe one, as the shop is one in which many of the 
hands do all the work on a particular job. changing from one 
machine to another as occasion requires. For a portion of the 
time, the shop has also been running nights with a separate shilt 
of men, all tools being supposed to be returned to the tool room 
before closing time. There being a separate man in charge of 
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thf tool room for each gang, it has not been an «asy matter to 
k«rp the run of the tools, nor to fix responsibility for damage. 
For these reasons a man seldom has the same tool twice in sue- 
ctsiion and, therefore, takes less care of it than if he used it 
continaously. .'\t the present time those of the above tools still 
tn the posMsston of the shop, a number having mysteriously 
disappeared, are in about as good condition as the day they 
arrived. That they are not in just as good condition is due to 
wear and tear and the inability of man to create a "fool-proof 
article." Some of the lathe tools have the set screws some- 
what bent, with the heads a little out of shape and, in one or 
two cases, the nibs under the cutters broken or ground off. 
These things affect but tittle the value of the tools. The cutting- 
off and thread tools are as good as ever. So much for the hold- 
ers Concerning the cutters, the expense for self-hardening 
tteel ha* been greater than k ordinarily would be because of the 
necessity of re-grinding the cutters each litne the tool changes 
hands or else, because of each man having his own set of cut- 
ters. Witlv lite thread and cutting-ofT tools such has nut been 
the ca«c. but trouble has been caused by the "blockhead" who 
used up a cuttitig-ofT tool blade, trying to use it upside down 
in the holder. He explained the trouble by saying; ' T'ain't no 
ffood: am't got no clearance." The same hand decided that the 
thread tool angles were not correct and succeeded in ruining 
several cutters before he was discovered. 

Regarding the comparative cost of forged and inserted cutler 
to«il». I cannot give the actual figures; but, as the inserted cutter 
tools »ui<i)lant a tnilch larger nunilwr of ordinary tools, the first 
<o>t muit be less. The time occupied in tool dressing must more 
than offset the cost of self-bardening steel, while the grinding 
time will be considered as equal since, if the plain inserted cutter 
tools take more grinding than an equal number of similar forged 
«ooU. l)ie cutting off and thread tools certainly take less. 

Ai "Bell Crank" says, the inserted cutler tool is not as stiff 
a* the forged one. nor can it be used so well in corners, nor 
*abttituted lor broad faced or side tools. The thread tools, as 
I know them, can not be used as close to a corner as the forged 
■oaet. Outside of this. I sec no objections that can be raised 
by the workman. It may be welt to add that now. near the 
close of l)ie year's use. we have a very complete set of forged 
tools which have been worked in little by little for special jobs, 
and are now used together with the cutter tools, both kinds be- 
ing apparently equally popular. I belirvr that as the cutter 
toott become better known, they will gradually supplant the 
•older com; for a man likes best the tools he is used to and most 
al us were "brought up on forged tools." However, the a^ipren- 
llc* o< to-day. by using ilie two side by side, will like one as 
wHI as the other and. in future, will be content wilh which ever 
uisc is given him. W. G. R. 

• • « 

ABOUT LATHB AND PLANER TOOL HOLDERS. 
Edittn Macui.very: 

In reply to Bell Crank, in the January issae of Machimery. 
<roakl say that I introduced the Armstrong tool hriJder tn two 
place*, both jobbing shops, and. in the first case, the initial tool 
was watched closely by the proprietor, as I had recommended it 
very highly Two pieces of tool steel 4" X t" X 72" were the test 
V«ccess These were made from the same billet and both were 
Annealed at the same time. One of these pieces was put f>n a 3^" 
plaiter with the Amistrong tool and the other was put on a fio" 
planer with a genuine Mushet tool. The man funring the 60" 
«Mchinp was a •hustler" and prided himsrU on what he could do 
wflh this tool, which he kept for special occasions. Both planers 
ran at the same speed and the clamping of the pieces on the 
planer was the same. The total time required on the 60" nta- 
ehine was 8 hours and on the jj" machine 5 hours. This result 
•poke volumes for the tool holder and ils steel which, in my es- 
timation, u the "finest of the fine." Still, even after this de- 
moiutration 1 have been informed that, since I left, they do not 
vfc tool holders any longer. The steel required is high priced 
and a bille of it costs a great deal so (hat. each time you put in 
• ■ '' for steel, you arc confronted with the question: 

*'i '■'^l »ll gone?" This, in itself, is enough to make a 

man wish that he had noi said anything about tool holder* and 
JO caase him to neglect them and let Ihem die out »low!y 

h is ooe of the hardest lasJcd in the world to convince some 



l>cople of what is to their own interest. They only seem to see 
the cost of tools or improvements and ignore the fact that they 
arc deriving any benefit*; or. if they see any benefit, they atth- 
bnie it to some other cause, such as their fine management of 
finances, but never to the improvements made in the shop. They 
consiijcr that they could have got along as well without tliese. 
but wanted to humor the man in charge. 

Now as to the difliculties wilh the tool boldem. I find that. 
when a tool breaks, it does so just inside the holder and after • 
time, (he holder is rounded in front as shown in the sketch at 
.\, Fig. I. The bolder dots not then support the cutter as ii 
shoukl and each .successive break moves the rounded part further 
back. Finally it gels so far back that ttghtemng the screw breaks 
the cutter. It ts rather a tedious job to straighten out the bcar.ng 
and. even riicn, it does not give satisfaction for, when the cutter 
is inserted .ind screwed down, there i» a small space between 
it af)d ihc huider, into which the cuttings find their way The 
first thing you find out, in such a case, is that your tool is 
choked. 
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.Another source of trouble is the set screw which is generally 
too small and soon gets upset on the end. You cannot remove 
it without annealing and drilling it out; but. in spite of these 
drawbacks, they are a great improvement over the forged tool 
and. in the hands of gond men, they give very little trouble. 
My foregoing remarks were in regard to men who never think 
that a screw might work easier if they put a drop of oil on tt 
once a week, who let the cutter project an inch or more from 
the holder, grind off all the rake and crowd the metal off instead 
of (.-ulting It. or who let the holder project two or three inches 
further from the tool-post than necessary. There arc more of 
this class of men than of the other, by a large majorit>'. and it is 
because of these men and proprietors who will not be convinced, 
that the forged tool hangs on so long. 

If you are given two ordinary tool holders, a straight and an 
offset cutting-off tool holder, one iVj* round l>oring bar holder, 
one 1' round boring bar holder with a bar 18" long, about three 
round bonng tools y»' and H' diameter 12* long, with a holder 
for same as shown in Fig. 2 and steel for the holders, you need 
not fear very many jobs that are done in a job shop on a 24' 
lathe. One hour a week will more than suffice on the part t<f 
the tool dresser as I should never bother him with cutting off 
the steel for the holder, but would do this al the emery wheel to 
avoid spoihng the steel ; for. if the steel happens to be soft or no: 
wha: It should be. the manufacturer could find no fault with me 
for misusing it, although I do not hare much trouble from ihf> 
iource, A. Mkitcs. 

Emsworth. Pa. 

• • • 

METHOD OP FINDING HTPOTHENUSB OF 
RIOHT-ANOLBD TRIANGLE FOR A 
OIVBN LIFT IN A MACHINE. 
Editor MACiit.HVSY: 

1 was interested in the article, "A Comedy of Errors, by W 
n. S., in the January issue, especially in that part that concerns 
the iH" lift from the i'/^" arm of ihe bell crank lever. I am 
afraid "Jones" could not get it with those wonderful propor- 
tional dividers, even if he had been fortunate enough to own a 
pair. I suppu»e the lift could be obtained by the "nit and try' 
method, but I herewith send sketch describing a rea4y mcaos 
of finding the length required in this or any similar case. By 
inspection, we find two essentials; that is. the short arm of fixed 
length— I h" and the excess of length of hypolhcr ' <hal 

of the altitude— »4'. To find the radius that *i -r an 
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arc passing through R and pass beyond the angle S exactly !4". 
we proceed as follows: We square the length ol arm i}^" = 
214". add to that the square of the distance marked 54* = 1/16". 
divide that sum by the 14", a°d divide the quotient by 2, which 
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To Find tbe Lift OIt«d by « Lintc. 

gives the radius required. By calling the arm C, and the %" 
distance D, the formula would be 

C + D' 
R = -= 
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Anottiar Method for Flndla^ the Lift of a link. 



[Anotiirr method for finding the required length of link is 
given in the following, which is not as simple as the one given 
by our correspondent, but of interest as it is a difTerent solution 

of the problem and 
one that may be 
found useful in 
other ways. Con- 
sider the triangle 
ABC as being with- 
in a circle with the 
vertex C at the cen- 
ter and the riglht 
angle B at a dis- 
tance of %" from 
t h e circumference. 
The side EC. being 
extended in each di- 
rection, fonns a di- 
ameter of the circle 
or the line DE. Con- 
nect AEand .\Dand 
we have the triangle DAE, which is a right-angled triangle, 
since it is inscribed in a semi-circle with the diameter as one 
side. Therefore AB is a mean proportional between the seg- 
ments DB and BE, being a perpendicular drawn from the right 
angle to the hypothenuse. Hence. 

BE: lyi: I'A: Ya 

Ki BE = 2^4 

BE = 9 inches. 

The diameter of the circle is then 9-i-J4=9/4 inches and 

AC, the length of the link, must be J/i of g% or 4J< inches since 

it is a radius of the circle.. The length of the distance BC is 4^ 

— % =4H inches.— Editor.] 

* * * 

SOLUTIONS AND SUQQB8TIONS TO THE 
PROBLEM IN THREAD CUTTING. 
Editor Machinery: 

Reierring to the practical problem in thread cutting given in 
the January issue, I would say that wiili the gears arranged ac- 
cording to the sketch, t^e lathe will cut a thread having one inch 
pitch, which was the pitch required. By changing the reverse 
lever a thread of the same pitch would be cut, but it would be 
just the reverse of the other. The tumbler gears, being only 
intermediates, cannot change the ratio, but they simply reverse 
the direction of the thread cut. To obtain eight parallel threads 
it is only necessary to divide the 64 T gear into eight equal parts 
by marking every eighth tooth with chalk and also putting one 
mark on the 32 T between two teeth. Now cut one thread and 
then pull the belt until the mark on the 32 T gear corresponds 
with a mark on the 64 T gear. Drop the quadrant until the 32 
T gear clears the 6li T gear and pull the belt around until the 
next mark on the 64 T gear corresponds with the mark on the 32 
T gear when the gears can be brought into mesh with the marks 
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corresponding for cutting the next thread. The operation c 
be repeated until all the threads in the circle are cut. 

I think that Mr Johnson must have made a mistake in his 
divisions and if he will examine the threaded pieces, he will un- 
doubtedly find the lead on both the right and left screws the 
same, the only diflference between the two being that one has 
eight threads and the other nine. H. Bresch. 

Covington. Ky. 

Editor Machinery: 

I will endeavor to throw some light on the difTicuIty of Mr. 
Edward O. Johnson, as mentioned in his letter in the January 
issue of Machinery. As I understand it. the worm to be cut 
was like that shown by the end view in the sketch, consisting of 
eight parallel threads. To cut such a worm, we will assume, for 
an example, that it is 
10" long and will set 
the lathe carriage at 
a certain point and 
run 10", and cut No. i 
thread. Then, to cut 
No. 2 thread, unlock 
the split-nut and run 
the carriage back 
10^" and again lock 
with the lead screw. 
When the thread is 
finished, run the car- 
riage back loH" *n<i 
finish No. 3. This op- 
eration is to be con- 
tinued until all tihc 
eight threads are cut. 

On the lathe in question, it saves disconnecting the gearing 
as Mr. Johnson did. If he wished to make the divisions by dis- 
connecting, he could have divided the large gear into eight part* 
and then mounted a pointer at same point and thus have made 
his divisions without the possibility of an error. 

Rockford, 111. A. E. Phillips. 

Editor Macuinkrv: 

I note the ditfifhculty of Mr. Edward O. Johnson, in his "Prob- 
lem in Thread Cutting," in the January issue of MACRiNeuY. 
and as the samples are not witliin my re.Tch for inspection. I 
advance a suggestion rather than a "correct solution." such as 
the writer asks for. 

Let us first consider the principle relating to the gearing of 
This special instance and, if found correct for the right hand 
thread, surely it must be correct for the left hand thread as wcIL 
We find that the 37 T gear on the latter spindle corresponds to 
the 37 T gear on the reversing spindle. Therefore they are 
equal or 1 for I. It matters not what the tumbler gears are, 
whether 10 teeth or 100 teeth, nor even \ of each, as they 
are only for reversing motion. We further find that Mr. John- 
son used a 64 T gear on the spindle which, in turn, drove the 32 
T gear of his compound 32 T and 128 T gear which was 
mounted on the stud. From the combination we get the fol- 
lowing: 

64-*^ 32 

= 1-4-8 

128 ■+■ 32 
and with the lead screw 8 threads to the inch, we have the lathe 
geared for i inch pitch. We can cut one thread at a time by using 
the same thread in the lead screw either by running the lathe 
backwards, catching the thread of said lead screw on even inches, 
or by stopping the lathe, throwing out the apron nut and meas- 
uring back. 

Where Mr. Johnson failed, was in loosening his special gear 
and trusting to re-mesh his 64 T spindle gear, eight teeth in ad- 
vance of his former mesh. This, Mr. Johnson seemed fortunate 
enough to accomplish in right hand threading, while he failed 
in the left hand threading. The error was in taking out the 
supposed slack in the train of gears for left hand cutting. M:, 
Johnson lost a tooth which made him advance the gear only 7 
teeth instead of 8 teeth, as he should have done. The 64 T gear 
being divided by 7 = 9 times {or threads) -[- i tooih extra in the 
spindle gear. This slight variation one would hardly notice in 
cutting threads bv the slipping gear method. 
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Mr. Johnson, after finishing one thread, had measured H" 
^ tn catch the other thread in the lead screw, 1 am of the 
lon that he would have had 8 threads on both the left and 

hand threads, ^ F. T. MatEft- 

ashington, D. C. 

k Maciiimkrv: 

I ariicle appeared in the January number of Machinery 
led "A Practical Problem in Thread Cutting." on which I 
offer one or two suK»;rstions. In the first place. I don't see 
Mr Johnson found it necessary to disturb his gearing, 
r the condition given, after once setting it. He has an 8- 
I lead screw on whirh to cut an octuple thread; all that 
d be necessar>-, when changing from one thread to the next, 
d be to throw out the split nut on the lead screw and move 
carriage ahead or back one thread and drop in the nut 
1. In my opinion the reason why he cut 9 left-hand 
kd* while only 8 right-hand, was owing to the tool and not 

• lathe. The tool did not have clearance enough and hence 
crowded back so that it turned slightly in the holder or 
post. The re*ult would be as shown in Fig. i, in which 1. 
i 2 represent three perfect teeth on a larger scale than the 
jple 10 more clearly illuslrate it. A and B represent the dis- 

• from a point in the fini.'ihed thread to a corresponding 
L in the first cut in the next thread. In this case it would be 

low. alter finishing thread No. 1, the tool is moved ahead 

the cut started. When the thread is finislied. it will be 

I to have followed the dotted line and the tool will have 
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KTowded back a distance equal to C. When the tool is 
M ahead %' (or the next thread, instead of coming directly 
« center of 3. it falls a distance equal to C nearer the side 
rd ihrrad a and. as a result, at the end of the eighth thread 
II lost enough to cut another thread. This result is some- 
t out of the ordinary run, as it will generally be found to be 

• or leu than i thread. 

ell Crank." in the same issue of MaChinerv, wants to know 
rca»oa why inserted cutter lathe tools arc not more ex- 
rely used. In my experience I have found that prejudice 
M thrm by the working men is the principal reason why 
1^ not used. I have used them For several years and would 
like to go back to forged tools again, as I find I can do 
r and more work with the inserted cutter. While on the 
■b o( threads and inserted cutters. I will point out one 
■Uo which nearly all machinists fall in grinding a tool to 
nf thread with inserted cutters. They will try their thread 

• on the tool as at A. Fig. 2. Now. by referring to Fig. 3. 
U be seen that the line passing through the center of the 
; is not on a line with the top of tool and. by trying your 
til fange on the tool, as at B in Fig. 2, you will find that 
:aol is not ground at a small enough angle. The thread 

it will, therefore, cause the thread in the mil to bear only 

^ point. B. L. 

• • • 

A CHUCK FOR BORING GEARS. 

[^lAcnimniy: 

through seeing a similar device described in Machin- 
It I made the device illustrated herewith for boring small 
Dti;>i*g the past year I bored over five hundred small 
and wtli have at iea<>t three hundred to bore during the 
year. As the work had nearly, ruined the chuck jaws, T 
np this device to lave the chucks and also to save time 
cing the work. A female shaft coupling was taken and 
^•nd threaded for the lathe spindle nose as shown at A 
then screwed on the spindle and counterbored at B to a 
t,i»otiId let the gears slip in nicely. A hole was drilled 
in the flange at C and a pin screwed into it to drive 
rats by the spokes. C. A. F. 

Man. 




[From personal experience we can stale that the above simple 
scheme is one well worth adopting where a number of pieces, 
similar to the gears mentioned, are to be bored accurately. The 
parts, of course, have to be all of the same external diameter. 
This scheme is in reality only a modification of the step-chuck 
that is much used by watchmakers and repairers. Instead o' 
having only one recess bored on the face of the chuck, a nam 
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ber are bored which give it the step appearance, hence the name. 
To provide for all the sixes required, duplicate chucks are pro- 
vided which have the same number of steps but with the sizes 
intermediate between those of the preceding chuck. By a judic- 
ious arrangement, in a set of chucks nearly every size of watch 
wheel met, can be handled. — Editor.] 

• • • 

A DRAW-PLATE FOR PATTERNS. 
Editor Machinkrv: 

The question by J. T. B. in regard to draw-plates and your 
answer to same on page 159 of the January issue of Machinery 
reminds me of some I made while in the patte^^n shop and which 
were more convenient than any others I have ever seen or know 
of. These draw-plates are reproduced in the accompanying 
sketch. Previous to getting them, we had been using some 
similar to those shown in Fig. 1 of jroar description, bat we 
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found those cast from patterns shown in the sketch much more 
satisfactory. The patterns were made in two sizes tbout aVi' 
and iH' diameter with lugs on the bottom H" snd H" diameter. 
The lugs were also made of different lengths to accommodatt 
thick or thin patterns. These draw plates were cast in iron o.' 
brass as convenient. They arc to be applied by bohng two con- 
centric holes. S. M. ParsTOK. 
PinoA, Col. 

• * * 

WaiJ>INO 0TBBL. 
Practical steel workers know that with some kinds of steel 
it is very difficult to make a solid weld, says a writer in "Sparks," 
From my own experience I recommend, when practicable, a 
"V" scarf. The end of one of the pieces to be welded should 
be split: then point the other piece and put them together be 
tore placing then in the fire for heating to weld. Heat thr steel 
slowly to an even red, then apply borax, and bring the heat up 
slowly to nearly the welding heat; then take some solt iron 
filings and sprinkle them over the steel where it it to be welded 
put on more borax if neceH<ary and bring the steel up to the 
welding heat By the nse ol iron filings a stronger and sounder 
weld can be obtained than by the u«e of horax ahmr 
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A DBPARTMBNT OF PBAOTIOAL IDBA8 FOB THB SHOP. 

Contributions of klnlcs, devices and methods of doln^ work are 

solicited for this column. Write on one side of the 

paper only and send sketches when necessary. 

BPBCIAL OFPBB FOB SHOP KINKS. 

To encourage our readers to send more descriptions and photographi 
of good shop kinks and handy divices, we will give contributors the prir- 
il«ge of se^ectin|jr from the appended list of desirable machinists' tools, ac- 
cording to the value o( the dinerent devices submitted. 

To compete, it will be necessary to observe the (ollowing conditions: 
I. — All descriptions shall be written on one side of the paper only. 
^. — The nccesury sketches to illustrate the device shall be made on 
•eparate sheets from the written matter. 

3. — Tools shall be chosen from the following list, as no option in the 
■election of other tools can be given. 

All contributions to this department will be graded, according to value, 
into four classes. Contributors will be informed by mail during the month 
following publication, from which class they may make their selections. 
Cash payment will be made in all cases, if preferred. 

List Price. 
rStarrelt's No. g combination square, u-inch blade, with center 

I head and bevel protractor ¥4-(io 

'"] Sawyer's No. loo surface gauge with u-inch and iS-inch spindles ... 3.50 

[Slocorob's No. 17 outside micrometer caliper 3.50 

'Sawyer's No. 39 combination square with i;-inch hardened blade .. 2.30 
Starrett's No. 56 tool maker's case-hardened surface guage, with- 
out auxiliary guides 3.50 

Slocomb's No. i* intemsl micrometer caliper with depth gage at- 
tachment .- . < s-so 

Starrett's No. t> combination square, tx-incb blade, with center 

head a.00 

'Slocomb's No. II internal micrometer caliper , 1.75 

Starrett's No. 13 4-inch square, with two blades , 1.65 

Starrett's No. 15 universal bevel ., , 1.50 

.Sawyer's No- 18 spring tempered rule, ta-inch long 1.35 

Starrett's No. 40 screw pilch guage ...■ 1.00 

Sawyer's No. 19 flexible rule, 9 inches long .90 

Starrett's No. 79 outside spring caliper, 4 inches 75 

Starrett's No. 73 inside spring caliper, 4 inches 75 

.Starrett's No. 83 spring dividers, 4 inches 75 

SUCCESSFUL BELT DBIVB. 

In Fig. I, on page 221, is a diagram of a belt drive in the new 
jhops of the F. B. Shuster Co., New Haven. Conn. It shows 
ihe means adopted for transmitting power from the jack-shaft 
xo two main lines of shafting, A and B, one of which drives the 
upper floor of the shop and the other the first floor. These 
lines of shafting are at the center of the building, and as the en- 
gine house stands near one side of the shop, the jack-shaft is 
placed in the shop , near that side, that the engine can be 
belted directly to it. From thence power is transmitted to the 
upper shaft A, by a belt which passes vertically to tw^o idler 
.pulleys C and D, and then horizontally to A. As vertical belts 
generally give more or less trouble, it was thought that the 
weight of the horizontal portion of this belt, together with the 
pressure of the idler pulley I, would, in a measure, counteract the 
tendency of the vertical portion to slip on the lower pulley. It 
would seem that such an arrangement is to be preferred to a 
.simple vertical belt wherever it can be used. Idlers I and D 
are so placed that the belt is in contact with the driving and 
driven pulleys for an arc of more than 180 degrees. Power is 
transmitted to the lower shaft B by a horizontalbelt. 
JIO BUSHING. 

The bushing, of which a half section is sketched, in Fig. 2, 
was seen at the shops of the Bullard Machine Tool Co., 
Bridgeport, Conn., and is made an easy fit in the body of the jig 
so that it can be removed and another substituted of different 
diameter. The upper part of the bushing is larger than the main 
portion, and is cupped out for convenience in oiling. An oil-hole 
O conducts the oil to the cutting edge of the drill, and the pin 
P keeps the bushing from turning. If a bushing of this char- 
acter should trouble by being lifted out of place through the 
action of the chips from the drill, it can easily be arranged to 
lock securely in position. 

TWO PBOVIDENCB KINKS. 

"Retsel" sends a description of two kinks that he saw at the 
Builders' Iron Foundry shops, Providence. R. I., some time ago 
and which he thinks well worthy of .ittention. The first is illus- 
trated in Fig. 3, and is a rig designed to accomplish oh the 
drill-press the work that is generally done with a set of chuck- 
ing tools in the lathe. He writes: "The result is nut as good as 
attained whrre the work revolves and chucking tools are em- 
ployed, but it oftentimes answers the purpose. One end of the 
piece in which a hole is to be finished is indicated at F. This 
piece is held in a iig by the clamp G, and it has a hole cored 
through it somewhat smaller than the finished size. Just above 
and in line with F is a long cast-iron bushing, which is a part 
of the jig. and has a boic about K inch larger than the size of 



the finished hole in F. The tool used is an ordinary end mill. 
D, which is held in a long extension collet C, of such a diameter 
that it is a free running (it in bushing E. This collet is stis- 
pended loosely by a semi-universal joint B, in the way that a 
floating reamer is usually supported, and the whole rig is 
clamped to the drill-press spindle by the split hub .\. Since the 
mill is not held rigidly by the spindle, it is guided in a straight 
line entirely by the collet C. which fits in bushing E. This 
keeps it accurately in line, and one cut throngh an ordinarily 
smooth, cored hole leaves the hole straight enough lor hand 
reaming. The advantage of an end mill over a drill for this work 
is that it cuts on the end only, and not on the side, and there 
is less tendency to " run" than in the case of the drill. 

"The next figure shows how they mill grinder boxes and caps 
for some of the emery grinders that they manufacture. The 
caps and boxes are milled instead of bored before reaming and 
they are tongued and grooved to keep them in place. The set 
of three cutters, .\. B and C, shown in outline in Fig. 4, serve 
for both the lower and upper part of the boxes. The sketch 
shows them as they appear when at work upon the bottom half 
of a box. D. 

"Fig. 5 comes pretty near killing two birds with one stone. 
It represents a partial side view of one of these grinders in pro- 
cess of having the boxes milled. It was found that the grinder 
arms were not rigid enough to stand the heavy strain of the 
broad milling cut without vibration, and some one suggested 
casting the caps for the bearings of the grinder between the two 
arms, as indicated by the dotted lines at A and B, Fig. 5. They 
would not only stiffen the casting, but could also be milled while 
milling the lower half of the boxes. This was tried with lac- 
cess, and after the milling, the two caps were separated from the 
body of the casting by slitting saws." 

TWO FBOM PENNSYLVANIA. 

Fig. 6 is a little sketch sent by Mr. Freeman Knight, Phila- 
delphia, who says it is the proper way to turn up the centers for 
a large lathe before hardening and grinding. By finishing in 
this way much time is saved when regrinding the centers from 
time to time, and nothing is sacrificed in strength. 

S. V. E.. Lemoyne, Pa., writes: "This being the revival 
season I send you a sketch of a worn-out drill collet, and show 
how it was revived to do better and more work than ever be- 
fore. In the sketch (Fig. 7) A represents the body of the collet, 
B the mushet steel cutter .>i inch square and of a length suita- 
ble for the work lo be done. D is a piece of 5^" round cold- 
rolled steel to fill the space between the wedge C and the cut- 
ter B. The operation of this revived tool is very plain. In- 
sert the piece D, then the cutter B, then the wedge C, which 
is driven in the drift hole of the collet, and you have a tool the 
utility of which is beyond question. The one that came to my 
notice was a Morse No. 2 socket with a No. 3 shank." 
LATHE MAKING IN VERMONT. 

Mr. J. R. Rand, Brattleboro, Vt., has a fixture for holding 
lathe legs, when facing their tops on the planer, which is illus- 
trated in Fig. 8, The fixture is made of neatly planed and fitted 
square timbers. There are two long timbers, extending acrosf 
the planer table, one of which is indicated at .\, and four cross 
pieces, indicated by B, B, etc. Suitable clamps are provided 
for holding the legs in place and the legs are so located that 
one cut with a planer tool will face off both legs at once. It is 
not necessary to take a finishing cut because the pressure on the 
tool is about equal on each side and a surface is obtained true 
enough for all practical purposes. 

TAPER REAMER, 

In Fig. 9 is a two-blailed taper reamer used by the C. W. 
Hunt Co., Statcn Island, N. Y. It has a cast-iron body with a 
slot in which a flat piece of steel is inserted for the cutting 
edges, as indicated. The steel is held in place by the keys 
W, W, which fit in notches in each end of the blade. While a 
double-bladed reamer will not give an absolutely true hole, it 
answers for many purposes. In Fig. 10 is the arbor employed 
for turning and grinding the steel blade. The arbor A is slotted 
to receive the blade and one side. C. of the arbor can be re- 
moved when placing the blade in position. The notches in the 
ends of the blade fit over the blocks D, D, which are pinned to 
A, and thus the blade is correctly located and is held rigidly 
in place when C is c'ampcd down upon it. The blade is turned to 
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the right diameter and taper with the arbor upon lathe centers, 
and is then removed and hardened, after which it is replaced and 
the end pieces E, E, are fastened to the ends of the arbor. These 
pieces have offset centers, as shown in the end view at F and 
G, and by grinding the blade with the arbor supported first upon 
one pair of centers, the emery wheel will grind one edge with 
the necessary clearance, but will not touch the other edge. Then, 
by shifting to the other pair of centers, the second edge of the 
blade will be backcd-off, but the first edge will not be injured 
in any way. One arbor answers for several diameters of ream- 
ers, and if it does not support the larger size blades stiffly 
enough, end pieces, like E. E, can be placed over the ends of 
the arbor, and by closing up against the blade be made to sup- 
port it 

* « « 

AN IMPROVEMENT IN THE YANKEE DRILL 
GRINDER. 

The manufacturers of the Yankee drill grinder have recently 
made an important improvement in the oscillating drill holder 
which entirely docs away with gage jaws, calipering arrange- 
ments and other devices for correctly locating the axis of oscil- 
lation for the drill being ground. 

Instead of placing the axis of oscillation in front of the grind- 
ing wheel as in other types, the journal on which the drill holder 
turns is now located beneath the wheel so that if its axis were 
extended upwards, it would pass through the wheel and inter- 
sect the apex of the V-holder slightly outside of the grinding 
surface. Consequently, a small drill resting in the bottom of the 
V-holder is held with its point slightly ahead of this imagi- 
nary axial line, and the cone nn which its cutting edges are 




Showing cba Method of Supporting tba DrUl-boldar. 

ground 13 of limited size. The angle of the V-sides to the drill 
holder is such that the larger the drill, the further up it is thrown 
and the further ahead of the axial line referred to is its point, 
so that its cutting edges are ground to a cone whose size is di- 
rectly proportional to that of the drill. Thus any drill, either 
large or small, automatically takes the. correct position relative 
to the grinding surface and the axial line of the holder, to grind 
the proper cutting edge. The necessary adjustment required 
on this machine for grinding any drill within its capacity is, 
therefore, only one when the clearance is unchanged, and that 
is the setting of the tail-stock to suit the length of the drill, 
which adjustment is obviously indispensable. 
To change the clearance of the drills ground, the drill holder 



is made with its under surface curved and fitted to a seat ot 

corresponding shape. A hand-wheel and screw, shown beneath 

the holder, hold it to the seat. By loosening the hand-wheel 

the drill-holder can be adjusted for any desired clearance. The 

clearance having been adjusted, it holds good for the grinding 

of any sized drill within the capacity of the machine (J^' to 

2'A"), without resetting. 

The Yankee drill grinder is now manufactured by the Fuller 

Mfg. C, Kalamazoo, Mich., successors to the G. T. Eames Co. 

of the same place. 

• • • 

A POUR-SPINDLE SENSITIVE DRILL. 
The four*spindle sensitive drill shown in the half-tone is madt 
with sliding heads which have a vertical adjustment of 12". The 
countershaft is attached to the base to prevent the belt vibra- 
tion disturbing the action of the drill spindles. The pull of the 
belt docs not come on the spindles, but is taken by a quill 
having a steel rack and pinion for the iced motion. Each spindle 
has an independent stop-motion, so that any spindle may be 
thrown in or out of action without stopping the machine. 




Autom»Ua Faad AppU«d to Banaltiir* OrUL 



Adjustable stop-collars arc provided for limiting the depth of 
holes drilled. .\n automatic feed motion can be provided when 
desired, which has an automatic stop. The stop can be so ad- 
justed that it will trip at any desired depth of hole and allow 
the spindle to return automatically to its upper position. The 
spindles arc J4" in diameter and are bored for No. i Morse taper. 

The table is counterbalanced by a weight inside of the column 
and has a vertical movement of 32'. The spindles have a vertical 
travel of 4", so that the extreme distance between the spindles 
and table is 36". This sensitive drill is manufactured by the 
George Burnham Co., Worcester, Mass. 

• • * 

The lo-inch Brown segmental wire-wound gun is finished 
after nearly three years work. It is expected to be the most 
powerful gun ever made, as the initial velocity of a S7S-pound 
projectile fired from it, is calculated to reach a velocity of 3000 
feet per second. The gun contains a large number of segments 
held together by over seventy-five miles of square wire wound 
so that the segments are under heavy compression. The ad- 
vantages claimed for the built-up form arc that for a given 
caliber, the gun can be built much cheaper and lighter than by 
any other process. 
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THE WORM AND WORM WHEEL. 
Llnaa - Pllcb ot Worm and Wheel Prapcrtlea o( Teeth and 
Tbe K«lix Pmper Angle (or Cwtilnir the 



Tlw Pilch 

Thread* Sliea of Dlank* 
Teeth of Worm WbccU. 

Knowing the method o( calculating the diameter of a worm 
wheel. 2S well as the dimcn&ioni of ifht teeth, it becomes an easy 
nutter to ascertain the exact size of the blank from which the 
worm wheel n to be made. 

Since the threads of the worm are at an angle and each tooth 
C( the wheel is in contact with a thread of the worm througiiout 
one entire revolution of the latter, it is evident that in order to 
obtain contact along the whole length, the teeth on the wheel. 



ftG. 7. 

of running straight across parallel to the axis about 
wbicf) the wheel revolves, like in a spur gear, must slope over at 
aa angle which depends upon the pilch of the threads and the 
4iuo*teT of the worm. 

The curve formed by the threads of a worm rt the same as the 
CBTTc formed by the threads of any screw having the same pitch 
M flM worm. This will become clear when it is observed that 
wiMrfi etittiflg a screw or a worm in a. lathe, the screw revolves 
ntiformly while the tool with which the thread is cut moves 
naifonnly in a straight line, and. therefore, if the relative veloci' 
ba remain unchanged each thread will have precisely the same 
carve no matter how many threads may be cut. The curve of the 
(bread cut in this manner is called a ' helix." 

A helix is, therefore, the curre traced by a point which moves 
arotsnd a cylinder and at the same time advances uniformly a 
certain distance along the length of the cylinder. The winding 
curve, or helix, thus produced is shown at .\. Fig. 2 The curve 
mtf makes one complete revolution around the cylinder w^ile 
traversing the vertical distance " »• The distance a e is the 
|)itcb of the helix and this distance is equal to the distance that a 
point on the pilch circle of the worm wheel moved by the worm 
the latter makes one complete revolution. 
ns now investigate the method of finding the angle of the 
ahc, since this is the angle which the teeth of a worm wheel 
have if the diameter of the worm at the pitch line were 
to the diameter of the cylinder shown in Fig. 2, and the 
of the thread were equal Xoac, the pilch of the helix shown 
cylinder. 



Let i» first cut the cylinder vertically along the line a c and 
then flatten it out, as shown at B. Fig. 2. We see that in this 
position the helix a b c, instead of being a curve, becomes a 
straight line a' c\ and that ihe distance </ r^ is equal to the pitch 
of the helix or a c. and the distance a' d it equal to the drctun- 
ference of the cylinder. This will always be the case, irrespective 
of the diameter of the cylinder, and of the pitch of the helix; 
therefore, to find the angle of any helix draw a line «*' </. and on 
it lay off a distance equal to the circumference of the cylinder. 

At the point </, erect a perpendicular (/ c\ and on this perpen* 
dicular lay off a distarKe equal to « e, the pitch of the helix. 
Then draw a straight line rfV and the angle cad \% the angle 
of ilie helix, and is. therefore, the angle that the teeth of the 
worm wheel must be cut in order to work properly with t worn 
having a diameter equal to the diameter of the cylinder and a 
pitch equal to that of the helix. 

The circa inf«r«NC« of a cylinder, being ■ circle, may be 
found from the following: The circumference of ■ circle t inch 
in diameter is 3.1416 inches, and the circumference of a circle 
varies directly as the diameter. Therefoee, we have the follow- 
ing rule. 

To find the circumfereoce of a circle when the diameter la 
given. 

Multiply tht dtamtter of tkt cirelt ly j.t^ji. 

Example. — Find the circumference of a circle 10^ inches in 
diameter. 

Solution. — By the rule, we have circumference = xo^ X 3-l4>6 
= '0.25 X J.1416 = 33.aoi4 inches. Ans. 

In tbe case of a worm, the diameter of the cylin- 
der should always be considered equal to the 
diameter of the pitch circle, which 1* twice the 
distance from r to p' I' in Fig. t. 

Example — At what angle should the teeth of a 
worm wheel be cut. If tt is to work vrith a worm 
whose pitch diameter is 4 inches and the circular 
pitch of whose threads |a U iticbes. 

Solution. — According to the preceding prind- 
ple«, first find the circumference of the pitch cylin- 
der. The diameter being 4 inches, its circum- 
ference = 4 X 3.1416 = 13.3664 incbea. Draw 
a horizontal line 13.5664 inches in length. From 
one end of this line, draw a line at right angles to 
it and make this line equal to tbe pitch = ^ 
inches. Draw a hne from the other end of the 
horizontal line to the free end of the second line drawn, thus 
completing the triangle. The angle between the horizontal line 
and the last line drawn is the angle at wtiich the teeth should be 
cut. Ans. 



EXAHINATION 1 -ConUnued. 
II. What kind of a curve is formed by the thread of a worm? 
la. What is a helix? 

13. How a the distance dc'. Fig. 2B obtained? 

14. What form will the helix have when tbe cylinder it flat- 
tened out as in Fig. 2B? 

15. Show by a sketch at wt>at an^ tht Metb of a worm wheel 
must be cut if it is to work with a worn 6 iacbes in diameter and 
having a circular pitch of 3 inches. 

KoTS.— Persons desiring a thorough education by mail at a 
small cost In Mechanical Dravring, Machine Design. Macbaoical 
Engineering. Electrical, Steam. Sanitary, Civil or Mining Bo|flB- 
eering. Metallurgy, Newspaper Work, Business, Stenography, 
Bookkeeping, and the English Branches, etc., sbould write to tbe 
United Correspondence Scbo^ilt. IM Fifth Avenue, New York, 
BUting the subjecU in which tbey are interested. The schools wfll 
send to such parties their catalogo* D and foil particular* (re* of 
charge. 
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A NEW EXPANDING MANDREL. 
Wc have received from Mr. C. E. Dowd. of Louisville, Ky., 
the accompanying drawing and description of a new expanding 
mandrel which is the invention of Mr. H. Berner, of the same 
city. The object sought is a mandrel that will give two simul- 
taneously expanding parts and allow disengagement from the 
work by driving endwise on the core which carries the expand- 
ing devices. To accomplish this result it is necessary that 
wedges shall taper the same way at each end of the mandrel, 
since a construction in which the tapers are opposed will give 
trouble when an attempt is made to remove the mandrel by 
driving on the end. The motion endwise has a tendency to 
loosen one set of wedges, but it tightens the other set at the 
same time and thereby gives trouble. The details of this man- 
drel, which overcomes the trouble meniioncci by having the i«pera 
extend in the same direction, are shown quite clearly by Fig. i 
The wedges referred to are shown in the detached view, Fig. 2, 
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which also shows the coil spring B, that holds the parts together. 
An expanding shell adapted to go over the wedges is shown at 
Fig. 3. In Fig. i two sets of wedges are shown at E E and the 
tapered parts over which they fit, D and C. The bushings H 
and J are relieved so that they may pass over the ends of the 
tapered parts D and C for a short distance. The nut I is for 
expanding the wedges and the lock nut is for securing it in 
position. 

When a pulley or similar piece is to be turned, the mandrel is 
put in the bore and the nut I screwed against the bushing H. 
The wedges E are forced over the tapered part D and arc thus 
expanded into the bore of the work. Simultaneously, the 
wedges at the other end arc expanded by being forced along by 
the bushing J. When the work 15 finished the nut I is loosened 
and the mandrel loosened by a light blow on A at the threaded 
end. 

« * • 

A SIMPLE INSERTED TOOL-HOLDER. 

We illustrate herewith a new tool-holder for inserted cutters 
which is quite novel in its construction, having no set-screws 
for holding the cutter, but depending on the clamping effect of 
the screw in the tool-post to hold the cutter in the holder. The 
holder A is milled out on top for the part C which abuts against 
a shoulder at F and against the cutter B at G where it is shaped 
to the form and angle of the tool. The pressure of the cut 
also tends to tighten the cutter in the holder but not to an extent 
that in any way interferes with its removal when necessary 
to change it or to alter the elevation of the point. The feature 



of elevation of the cutter makes the tool of considerably more 
value on some classes of work than the ordinary form of dia- 
mond point, as the edge of the cutter can be held at the best 
position for turning without tilting in the tool-post and. at the 
same time, it keeps the clearance and top rake at the proper 
angle. 
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Mr. F. W. Roebbcl, of the Missouri Pacific Railway, St. Louis, 
Mo., who is the inventor of tin tool, says that he has given it 
some very trying tests with the most satisfactory results. Driv- 
ing wheels for locomotives have been turned successfully with 
it. As is well known, these tires are made of very hard steel 
which often hardens in "nigger-heads" at points where the 
wheels have skidded or slipped on the rails, thus making a very 
difficult material to handle even with the best of ordinary tools. 

* • • 

NEW TOOLS OF THE MONTH. 



Under this beadlner are listed the new machine and small tool» 

that have been brought out during the preceding montb. 

Manufacturera are requested to send brief de> 

sciiptions of their new tools as they appear, 

for use in this column. 

Lag-Screw Cutting Machine: Baker Bros., Toledo, Qhia 
Designed for cutting the screw-threads on lag screws, 

Shaper: Putnam Machine Co., Fitchburg, Mass. Four sizes 
of this machine are made, ranging from 12-inch to 25-inch 
stroke. The ram is driven by a crank motion, which gives prac- 
tically a uniform speed during the cutting stroke. 

Tool Holders for Inserted Tools: New holders have been 
brought out for lathe and planer tools by F. W. Roebcl, St. 
Louis, Mo., care of Missouri Pacific Ry. Shops; Hoggson & 
Pettis Mfg. Co., New Haven, Conn,, ami Doolitlle & Graham. 
Meriden, Conn. 

Bench Lathe: The Cataract Tool and Optical Co., Buffalo, 
N. Y. The lathe is 7-inch swing and has an index attachment 
for milling. 

Portable Tool Rack: The New Britain Machine Co.. New 
Britain, Conn. A convenient receptacle for tools, finished work 
or castings, consisting of two metal shelves or trays supported 
by a light framework upon castors, so that it is easily moved. 

Universal Monitor Lathe: Dreses, Mueller & Co., Cincin- 
nati. O. Intended for general brass work and specialties where 
it does not pay to make special tools; i3-inch swing. 

Power Hammer: Beaudry & Co., 8 Oliver St., Boston, Mass., 
This hammer has several important improvements, including a 
new frame which is massive and has a very convenient ar- 
rangement of the anvil. 

Power Press: The E.' W. Bliss Co., Brooklyn. N. Y.. have 
added to their products a double-geared press adapted to a wide 
range of heavy work. It will cut iron blanks, cold, I3 inches 
in diameter by ^ inch thick. 

Molding Machine: The Maywood Foundry and Machine Co., 
507 Monadnock Building. Chicago, III. This machine is porta- 
ble and is operated by hand power. 

Bench Drill: The George Burnham Co., Worcester, Mass. 
Designed for drilling H-inch holes or less. This company 
are also prepared to supply a power feed to their sensitive 
drills when desired. 

Twist Drill Grinder: The Fuller Mfg. Co., Kalamazoo, Mich., 
have made an improvement in the "Yankee" twist drill grinder 
which they manufacture, whereby the number of adjustments 
required is reduced. 

Engine Lathe: Schumacher & Boye, Cincinnati, Ohio, are 
building a 28-inch lathe, driven by a motor, mounted directly on 
the spindle. 

Upright Drills: The Cincinnati Machine Tool Co., Cincin- 
nati. Ohio, are building a 24-inch upright drill, with back gears, 
quick return, and the usual feeds found on such machines. 

Multiple Spindle Drills: The Baush & Harris Machine Tool 
Co., Springfield. Mass.. and the F. B. Shuster Co,, New Haven. 
Conn. Both described in this number. 
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A MANCHESTER WORKS AND ITS PRODUCTS. 



Jahks Vosr,. 



Having occasion to visit the work« of Messrs. Geo. Richards 8t 
Co., Ltd, Broadheath, Manchester, Eng.. I had the opportunity 
of inspecting a new)y-finishcd side planer, which would appear 
to be the largest yet built, in Europe at any rate. The shop m 
which it had been erected, has only recently left the builders' 
hands, but it promises to be a useful addition to an already well- 
Uid out works. The only shop tool then at work in this exten- 
•iott was a Sellers planer, capable of planing a length of J5' by 
j6' square. A long side planer bed was being operated on, both 
croM-rat) tool boxes being at work removing a cut from ^i" to 
H* deep, and as the Mushet steel tools were particularly well 
groitnd. as regards shape and cutting angle, it was a pleasure 
to •■«lch the chips curling away from the casting. Two powerful 
travelling cranes, pending the arrival of their electrical driving 
gear, were being worked by hand, manipulating the heavy cast- 
ings dealt with by the Sellers planer and the erecting floor 
hands. 



very eiTicicnt and productive pulley-boring machine, designed on 
unconventional tines by Mr. Geo. Richards. 

The adjustable swivelling hangers and pedestals, and the split 
pulleys, which have cast iron arms and hobs and steel rims, com- 
mend themselves lo the eye of the mechanic, and their design 
shows unmistakable traces of that instinct, or faculty, of design- 
ing as distinct from inventing, recently mentioned by Professor 
Sweet in his address at the opening of the session of a irtdea 
school. The mean appears to have been arrived at between the, 
at first sight, fragile hangers used m America — ^but which I have 
never known fail to answer their purpose — and the extremely 
substantial fixtures made in the past by eminent English firms 
for carrying Axed bearings In consequence of the present ex- 
tensive additions io motive power plants in all classes of busi- 
ness, the carrying un of this branch is no sinecure. The wood- 
working machinery manufactured by Messrs. Richards & Co. 
includes very efKctent types of band and circular saws, planing 



Or^ 



Before proceeding further with the description of the side 
rr, i! might not be out of place to give a general description 
of the works and its output. These works, now covering nearly 
acres of ground, were the pioneers in a district about five 
oat of Manchester, and owe many of their characteristic 
as regards construction and products, to the organizing 
limning abilities of Mr. Geo. Richards, who. for a number 
was prominently identified with the firm. They are well 
as regards railway and canal facilities. The Bridge water 
-llic first carried out by Bundley, "the father of inland nav. 
in" — passes close to the works, and a railway siding con- 
to tlie shipping department enables goods to be delivered 
to afl the prliKipal railways, and also saves much handling of 
raw ■utrrial. One flourishing section of the works is the power- 
traaSBitssion department This is entirely separate from the 
wood-working machinery and tool-building dep.irtmcnts. and it 
m icH<<ontatocd in every particular. lis equipment mdadct a 



machines and special tools for pattern shop use. In the metal- 
working machine tool lines, the various machines have distinctly 
characteristic features, and the number of types occnpiea a posi- 
tion about midway between those produced by extremely spcc- 
ialixed American tool works and a reputable English conctra 
building lines ranging from powerful hydraulic tools to pro- 
jectiles and special textile machinery. 

Electrical driving is adopted here, the tools being driven ttt 
groups from line shafting, each line shaft working from its own 
motor. Their own installation of machine tools includes ex- 
amples of their own lines, other representative English tool 
builders, and some of the latest American prodactions, inclndtog 
flrown & Sharpe milling and gcar-cmting machinery, Gleason 
bevel-gear planers, Colburn ktjr-Matcrs, etc. Somewhat of a 
novelty is the gap-bed lathe, maaabctiirrd by the American Tool 
Works Co. I was informed that, nn the general run of work, the 
gap-b«U had not proved diaadvanuccotit. trat were, dunng lb* 
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present rusb of work, of material assistance on occasion. Re- 
turning to the 48* side planer, as will be seen from the illustra- 
tion, it is fitted with two overhanging arms. Each arm is oper- 
ated by an independent screw, driven from its own countershaft. 
These screws are of ample diameter and are fitted with special 
thrust collars. Each of the arms will plane a width of 48". and a 
length of 20' when one of the arms is stationed at the extreme 
end of the bed. Both arms may be working simultaneously, pro- 
viding the totat length of stroke does not exceed 20'. Two tool 
boxes are provided on each arm. each having automatic cross and 
down feeds, and being arranged for planing angles. I might 
here point out that, in common with many English firms, Messrs. 
Rkhards make provision for taking up wear on the pin on which 
the tool rest or clapper bo.x swivels. I have not seen 
this feature on any American shaper or planer. It 
would be interesting to know the reason for this omis- 
sion. 

Four tables arc provided for holding the work. It 
will easily be seen that the machine is capable of deal- 
ing with a wide range of work as, to quote the firm's 
description: "Four cuts can simultaneously be taken 
ofT one casting, or two cuts off two separate castings, or 
four separate rows of small castings can be planed at 
the same time." The belt shipping and feed arrange- 
ments are brought well up to date, and the tool alto- 
gether appears likely to prove a most useful addition to 
the range of sizes in which the side planer is built. 

Chatting on general topics, the American system of 
working hours is in use in these works, and is appar- 
ently found advantageous by the firm. Personally. I 
have no experience of the merits of the system, but 
have never heard it spoken of enthusiastically by English 
workmen, A system of piece work is also in vogue, 
and appears to give mutual satisfaction, no reduction 
in the piece-work rates having been made for many 
years. The beneficial effects of this last feature were 
commented on by Mr. Matthewson, the managing di- 
rector of the works, in the course of some remarks 
addressed to a deputation representing the staff and 
employees, who wished to convey to the directors their 
appreciation of the hospitality extended to them and 
their families on July 3. 1899. This token of good feel- 
ing manifested by the firm to its employees took the 
shape of a well planned picnic attended by about 1,000 
participants. The speaker considered that much of 
trades union opposition to piece work and kindred sys- 
tems had probably arisen through ill-considered and 
uncalled for cutting of piece-work rates by more or less 
shortsighted employers in the past. As American in- 
terests are well represented on the management of the 
concern, the workmen requested and obtained a holiday 
on the day following the outing, so that in one case at least. 
the 4th of July was duly cel'ebrated by British workmen. In 
conclusion, it may be added that, at the present time, exten- 
sive additions to the buildings and plant are in contemplation, 

and will probably be taken in hand shortly. 

« « * 

It is generally recognized that as mankind advances in intelli- 
gence and experience he does pretty much the same things at 
the same stages of development the world over, although, per- 
haps, in a little different way. And so it is. we suppose, that 
we received at nearly the same time accounts of two actual 
instances where two different would-be or hope-to-be mechanics 
used a ladder in lacing a belt and laced the belt through the 
ladder so that the iob had to be repeated. One of these accounts 
was related of our friend Jones, of Jones Engineering Company 
fame, and the other is told of by our new contributor, "Junius," 
in this number of the paper. 

« « « 

The scale on cast iron is very hard on the cutting edges of 
lathe tools and milling cutters and the endeavor is always to cut 
at sufficient depths to get beneath the scale. If the castings have 
so Httic stock that it is not possible to do this, the abrasive action 
of the scale can be overcome by "pickling" the castings in a 
solution of diluted sulphuric acid. 



NOTES FROM THE SECOR WORKS 



AN OIL BNOINK FOR DIBKCT DEI VINO ENOINB DETAILS 
A NOVEL. MBTHOO OF BALANCING. 

The Secor oil cngme was illustrated and briefly described in 
the May. 1899, issue of Machinerv. and in Fig. i the same type 
of engine is shown directly connected to a lighting dynamo 
without the interposition of a flexible coupling, which is usually 
necessary on internal combustion motors. 

The Secor engine is an oil engine operating in the Otto cycle. 
but with the governing accomplished by the regulation of the 
amount of charge fired and not by the hit-and-miss plan. Thus 
a charge of a quantity that depends entirely on the amount ol 
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work being done is fired at every other down stroke of the piston. 
The regulation obtained approaches that obtained in the best 
high-speed steam engines and is effected by a micrometric meas- 
uring device, controlled by a shall governor, for exactly fixing 
the amount of oil and air to the requirements of the load. 

That this system of governing is quite efficient was recently 
shown to the writer while at the Secor Works, in Brooklyn. 
N. Y. The engine and dynamo shown in Fig. i are run at a 
speed of about .^So turns per minute, and. as before stated, the 
shaft connection between the two is absolutely rigid. With a 
load of 100 incandescent lamps, the voltage remained perfectly 
constant, and when this load was thrown off or on, the deflection 
of the voltmeter was not more than two or three volts. As the 
efficiency of the dynamo was rated rather low, the power deliv- 
ered by the engine was probably about ro H. P., which is a fair 
load for this size of engine. The switchboard was so arranged 
that 65 additional lights couid be thrown in on the same circuit 
When this was done, there was, of course, a heavy overload, bui 
the regulation of the engine was such that the voltage did not 
drop more than four or five volts from the standard. When it is 
considered that the engine is a single cylinder and that a charge 
is fired at only every other revolution or an impulse given only 
one-quarter as many times for the same rate of rotation as would 
be the case with a steam engine, it will be seen that the perform- 
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Mice witnessed is quite unusual. Of course a heavy fly-wheel is 

used, but. it is said, not as heavy as those usually put on internal 
combustion motors of the same or less po^'cr. 

As wrill be seen, this engine is of peculiar construction, the up- 
rights supporting the cylinder being merely steel tie-rods braced 
by the diagonal stays at the sides. This construction favors in- 



^ J" 



^^ 



2. 



A 

I 



ny. fl. H*>w T)rp« BbcIb*. 

Jon of parts and makes a lighter engine for the same 
than would be the case if cast iron was used throughout 
A DCW model has recently been designed in which the con- 
struction and mechanical arrangement are somewhat changed, as 
will be seen from Fig 2. The diagonal stays are connected to the 
cylinder casting at E instead of to the sides of the lie-rods, as in 
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Fig.t. The operation of the valve-gear is effected through spiral 
gearing. The vertical shaft A is driven directly from the engine 
shaft by the spiral gears inclosed in the case marked D. The 
govemor of this engine is at B instead of on the engine shaft. 
The Tcrtkal shaft A gears into a horizontal shaft at C which 
carriM the cams operating the inlet and exhaust valve. On this 



engine the gravity feed apparatus is replaced by a putnp and 
suction charging device. While the gravity feed apparatus has 
always proved eminently satisfactory when the engine is operated 
by competent attendants, there is the danger of flooding the cyl- 
inder and thereby causing destruction by fire. To meet the re- 
quirements of the insurance underwriters, the pump and suction 
feed apparatus has been developed. 

The pump is shown at Fig. 3 and is of very simple constntc- 
tion. The plunger A works freely in its cylinder and has no 
packing beyond that furnished by the grooves shown, which op- 
erate m the same manner with oil as with grooves cut in pistons 
for the so-called "water packing." No packing is used around the 
piston-rod and in fact no attempt is made to secure any very 
close working fits. The inlet val\e is at C and the outlet valve 
is at D, the oil, as it pumped, circulating through the chamber 
E. The reason that such a simple and obviously leaky con- 
struction can be used, kerosene bctog one of the most penetrat- 
ing liquids known, is thai the pump Is made to have a capacity 
of four or five times that required, the surplus pumped being 
allowed to overflow from the small reservoir from which the 
cylinder is charged, and return to the tank. Since the capacity 
of the small reservoir referred to is that of a small glass oil cup, 
it is obvious that a dangerous quantity of oil cannot be intro- 
duced into the cylinder. 

A point in the construction of the connecting-rod brasses 
on the new type of engine is worth noting. The connecting- 
rod is made in the form of the well known marine type, but the 
bolts holding the brasses are somewhat different from those 
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usually employed. Instead of havmg a head at one end, nots are 
used at both ends and the boll has a collar in the middle, as 
shown at C, Fig, 4. The object of this construction is to enable 
the brasses to be slightly slacked, if demanded, by a warm crank- 
pin without necessarily loosening the bolts and both brasses, 
thereby causing them to wear and become shaky. Another good 
feature is that the lower brass B can be removed without looatfl* 
ing the upper brass B, or without being troubled wjlh its drop* 
pin(; down when removing the lower brasa, aa is the case ordi* 
narily. 

The pistons of oil or gas engines are ttttttlly a problem in 
that it is quite difficult to make them so that they will sUy tight 
The conditions under which they operate seem to be specially 
trying m this direction. Probably one reason for the trouble is 
the nniverwl employment of the trunk piston on this type of 
engine, which also acts as a cross-head and thus tends to wear 
the cylinder elliptical in section and not uniformly throughout 
its length. The piston and piston packing of the Secor engiiM 
are shown at Fig. 5. The rings arc made eccentric, that is. with 
the portion opposite the cut somewhat thicker than at the open- 
ing. After being cut and beveled, they are spmng together and 
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turned to exactly fit the cylinder. To avoid distorting them to 
get them in the grooves of the cylinder, as would be the case if 
sprung in in the usual way, the piston is made so that the rings 
may be put on from the end and still be in separate grooves. 
The bull-rings C C are made with one-half the groove for the 
packing rings B B B in each, and when assembled on the piston 
they present three complete grooves. The insertion of the pack- 
ing rings is, therefore, only a simple matter of removing the 
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follower plate A which is held in place by four filister head 
screws, and the bull-rings, to be replaced in order with the 
packings between. 

The development of a practical motor for automobiles is a 
problem that is of tremendous difficulty, the conditions being 
such that a successful motor must contain a number of features 
unnecessary in ordinary stationary or marine practice. One of 
these features is to be perfectly free from vibration. To balance 
an ordinary reciprocating one-cylinder engine so as to eliminate 
vibration when not fastened to a foundation, is practically impos- 
sible, as action and reaction in all directions cannot be balanced. 

Mr. Secor has designed an oil engine working on the recipro- 
cating principle, which, however, overcomes the difficulties of 
balancing incident to the ordinary type. It is not an ordinary 
engine, as will be seen by reference to Fig. 6. The principle on 
which it operates is likened to that which would take place in a 
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cannon having no breech if it were loaded in the middle with a 
charge of powder between two projectiles. If the projectiles 
were of equal weight and had the same frictional resistance in 
the barrel of the gun, action and reaction would be equal be- 
tween them and both would be projected an equal distance while 
the reaction or "kick" of the cannon would be nothing. Work- 
ing on this principle, the motor roughly outlined in Fig. 6 is to be 
developed. The charge is to be fired in the chamber X between 
the two pistons H H', whose motion is transmitted to the cranks 
G G', having equal throw and set at 180° apart on the crank- 
shaft. 

The pistons are connected by the short connecting-rods H H' 
to the vertical levers D D', which transmit motion to the cranks 
through the connecting-rods F F'. 

It will readily be seen that action and reaction are absorbed 



by pistons traveling in opposite directions and at the same speed 
and also that parts like connecting-rods, whose movement is 
complex and difficult to balance, are here balanced by a similar 
part moving in an exactly opposite direction. 

* ♦ * 

A writer in London "Engineering" states that American and 
English manufacturers exhibit a marked difference in their will- 
ingness to impart information. The American will, as a nilc. 
not hesitate to take any one through his works and show hiir» 
any novel methods that he may have adopted. English and Con- 
tinental manufacturers, however, do not thus open their work* 
to the public and are not anxious to supply information to the 
public. In commenting on this, a writer in the "Engineering 
Magazine" says, that the generally accepted European idea is 
undoubtedly that secrecy is the key to success in manufacturing, 
and adds, "Is it not true, moreover, that this system tends to 
preserve and perpetuate methods and machines which have else- 
where been discarded as obsolete? A few years ago an Ameri- 
can visitor to some English establishment was surprised at the 
difficulty he experienced in obtaining access to workshops, and 
still more surprised and amused to find, eventually, that the care- 
fully guarded machines and processes of manufacture would have 
been considered quite out of date in his own country." To this 
it may be said that it is not necessary to go to England to ex- 
perience this condition of affairs. 

• « * 

AN AWKWARD JOB. 

A boring mill is being built by William Sellers & Co. with non- 
adjustable housings that will swing work 28' in diameter. 

To bore the hole for the table spindle and face the circttlir 
bearing was something of a problem, as there is no tool in the 
shop large enough to handle such a piece. The way the bed was 
machined is indicated in the sketch. The housings of a boring 
mill were taken down, leaving the table with its driving mechan- 
ism in place. The bed of the large mill was then "chucked" over 
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it and with its top down. The hole was bored by a fixture 
bolted to the table, which had a traveling head. The circular 
bearing was machined by the rig shown which is a special cross- 
rail bolted to the tabic and carrying a tool slide. 

The bed was held up by the cast-iron blocks shown at the 
corners. In this manner, the bed weighing many tons was bored 
and faced without much difficulty. Such a feat would, however, 
be difficult if nof practically impossible in a shop not equipped 

with traveling cranes. 

* * * 

SHOP TERMS ILLUSTRATED, 
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SPECIAL BORINO MACHI14B. 

Tile machine shown m inc accompanying engraving is an ex- 
cellent example of the special tools being built for doing any 
kind of machine work when the quantity of the work to be done 
warrantt ihe cost of the permanent investment required. 

This tool is made for boring and facing the steel frames of 
tke riilwajr motors used on street cars, at one setting. The 
frmascs of these motors being of steel, a machine for boring and 



enables the operator to engage or disengage the feed clutch 
without leaving the center of the machine. The longitudinal 
feed is controlled by the clutches in the pilot wheels at the side 
While this machmc is designed for railway motor work, it is, 
however, as well adapted lo some other classe* of work in which 
it is necessary to bore parallel holes, snch as duplex pumps, etc 
The holes being bored in such a tool at one setting, time is 
saved and the pArailelism of the holes asstircd. 




Mawtoa ronr-apladi* Bortog M*«hlti« for Ratlwsjr Motor rrmmtm. 



them rapidly must, necessarily, be of the must rigid con- 
MnNtlon and have a very powerful drive. The boring machine 
tl)owo is one iipecially designed for this class of work by the 
Newton Machine Tool Works, and is said to fulfill all the rc- 
qnirements satisfactorily. The machine is driven by the inde> 
pw^tat motor seen attached to the end of the frame. The steel 
apia^Des. of which there are four. 6* 
ia diameter, are driven by h.irtlcned 
triple titread worms engaged with 
phosphor bronze worm-wheels. The 
worou being made with right and 
taft'^teBd threads, when both spin- 

■ypei at the same end of the machine 

Mpc at work, the thrust is partially, if 
not wholly, balanced. The spindles 
are adjustable horiaontally both lon- 
gila^nallx and laterally, so that mo- 
tor frames of various sizes can be 
aMcJuaed by shifting the position of 
the tpint\U$ to agree with the center 
^stances required. 
The field magnets of a railway 

Laolor frame are bored on this ma- 

pHtfac at the same time the hole for 

rmt car axle is bored, The facing 
aad coanterboring of the frame for 
Ibe heads aupportini; the armature 
bearings is al*o dune at the sanu- 
•etting, the boring tool being re 
moved from the socket in the spindle 
aad replaced with a special head fof 
bong and counterboring. The mn- 
Ur inmti are held in a special jig 

wIkiI being bored, the jig being so constructed that it automati- 
cally taltes the correct position when lifted into the machine. 

On the first machines of this type built by the Newton Com- 
pany, it was necessary for the operator to be at the end of the 
(Badkine to engage or disengage the feeding mechanism clutch. 
To obviate this unhandy feature, the machine <hown i« built with 
tk« abaft* and hand-wheels seen over the main spindles, which 



8HAPER FBBD MOTIONS. 
The accompanying illustration shows the application of a down 
arvd an annular feed motion a» applied by the Springfield 
Machine Tool Company, Springfield, Ohio, to one of (heir 
shapers. While it is evident that both of these feeds are not 
required at once, they are SO arranged that each is at inatant 




command. Motion to the feeds i« transmitted thrnagh the 
agency of the gear which me«hcs with the rack, and tht« gear ia 
connection with a pair of friction discs and a pair of bevel gcan 
operates the ihafi at the side of the ram. 

The amount of reciprocating movement lo regulatr the feeds 
is determined by two stop*, one fixed, and the other changeable 
by means of a small knurled knob, shown at the left of tise gear 
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which engages the rack. This permits regulation of the feeds, 
while the machine is in motion, from zero to the greatest range. 

The down feed is thrown in or out with a pawl on the lower 
gear, and the upper pawl takes care of the circular feed. Both 
of these pawls are reversible so that motion in either direction is 
obtainable. Should the shaper be used for any length of time, 
when automatic feeds are not desired, the gear which runs in the 
rack may be withdrawn so that no motion takes place. A feature 
of particular advantage possessed by this feed arrangement is that 
the stroke or the position of the ram may be changed to suit the 
requirements of the work, without altering the degree of feed, 
and without the necessity of making any adjustments whatever 
on the down or circular feeds. 

It is obvious that the circular motion can be operated by hand, 
by placing the crank on the square end of the shaft which is at 
the side of the swivel head and very conveniently placed for the 
operator, who need not change his position to make any adjust- 
ment required. 

The circular head is fitted to revolve on the end of the ram in 
carefully constructed bearings, so that no lost motion takes place 
when the circular feed is in use, and it can be securely clamped 
at any angle by two nuts, in the usual place, just as in any regular 
swivel head. 

The amount of power required to drive the feeds is very 
slight, and the friction discs are fitted with an adjusting nut, so 
thaf any wear can be compensated for, and any required tension 

obtained. 

* • « 

ITEMS OF MECHANICAL INTEREST. 



of the workmen, but pays a handsome interest on the investment 
in the value of the brass recovered. 



NOTESS OF PRACTICAL VALUE OATHBRED FROM VARIOUS 
80UBCB8. 

A representative of Greenwood & Batley, Ltd., the English 
manufacturers of the De Laval steam turbine, states that the 
tests on a 300 horse-power turbine of this design show a steam 
consumption as low as 13.9 pounds of steam per brake horse- 
power per hour. If this result is a correct one, it is an unusually 
good performance, because an engine of this size of standard 
design would hardly run on a smaller consumption per indicated 
horse-power per hour and the consumption per brake horse- 
power would certainly be greater. The mechanical efficicnjcy of 
an ordinary steam engine is seldom higher than 85 per cent. 



It has probably been quite a mystery to many how the beauti- 
' ful engraving on the cheap filled watch cases is performed. Many 
of these watches with good movements are sold for $12 to $15. 
with a warranty on the cases for fifteen years. It is obvious that 
the amount of gold contained in them is so small that it could 
not have a thickness sufficient to enable any engraving to be done 
which would remove the metal, as the baser metal beneath would 
necessarily be exposed. We are informed that the engraving on 
this class of watches is done by a diamond burnishing tool, which 
is a rounded diamond set in the end of a steel piece. The 
diamond is quite minute and when carried through the compli- 
cated pattern set by the engraving machine, it does not cut away 
the metal but grooves or presses the metal back as it proceeds. 
In this manner the watch case is wrought into the desired pattern 
and with a covering of gold that is of nearly uniform thickness. 



In the brass foundry of the National Meter Works. Brooklyn, 
N. Y., an exhaust system is arranged for all the emery wheels 
used to grind the fins and sprues from the castings. Under or- 
dinary conditions the brass dust is often wasted, as it is so much 
mixed with dirt and emery dust that it is practically valueless. 
In this plant, however, the exhaust is carried to a settling cham- 
ber where it is separated from the dirt. The result has been that 
as much as 900 pounds of dean brass grindings have been col- 
lected in two months. While these grindings are somewhat 
difficult to melt, they can be successfully handled by covering 
them with charcoal when placed in the crucible. The grindings 
and saw-dust collected from the band-saws used for sawing off 
the sprues make castings that are all right for the cheaper grades 
of brass fittings. 

The exhausting apparatus thus not only preser>'es the health 



"Domestic Engineering" states that a foreman of a gas com- 
pany, while boring a hole under the pavement so as to get in a 
service pipe for gas without breaking up the pavement, ran bis 
auger through 2 lead service pipe connected with a water main. 
Water was fiymg in all directions, and as the lead pipe had been 
laid some 30 years ago, and there was no record to show with 
what it was connected, the water could not be shut off. Finally 
the foreman broke open the pavement and jammed the end of 
the lead pipe, and stopped the water from flowing through it 
The conundrum then was how to get the pipe repaired. A 
plumber was found who was equal to the occasion. He procured 
a lot of ice and some salt, and packed the mixture around the 
"live" end of the pipe, and soon froze the water solid in it. He 
then cut off the jammed end, inserted a piece of the broken 
length, made two joints, and removed the ice. The pipe soon 
thawed out and the water flowed through it all right. The spec- 
tators who saw how it was done voted the plumber a genius, but 
he claimed no extraordinary credit for his skill, stopping such 
leaks being only a part of his business. 



At a recent meeting of the Central Water Works Association 
Mr. L. E. Hoit gave a paper upon the efficiency of water works 
pumping engines and stated that, considering the simple duplex 
pump, which is the most expensive of any to operate, to require 
an expenditure of $1.00 to $1.20 for pumping a certain quantity 
of water, it would be fair to estimate that the compound duplex 
pump would perform the same service at an expense of about 
eighty cents; the compound condensing duplex would call for an 
expenditure of about fifty cents; the compound condensing high 
duty, about seventeen cents; the triple expansion non-conden- 
sing, about thirty-five cents; the triple expansion condensing, 
twenty-five cents; and the triple expansion high duty engine, 
about fifteen cents. 

If the efficiency of the various m chines just mentioned were 
to be expressed in foot pounds, the duty of each would be res- 
pectively 17 to 20 million for the duplex; 25 million for the com- 
pound; 40 million for the compound condensing; 118 million for 
the high duty compound: 57 million for the triple; 80 million for 
the triple condensing; and about 135 million for the high duty 
triple expansion. The duty given above for each engine varies, 
of course, with the different conditions; but it is near enough to 
enable one to understand the relative cost of operating each 
machine. 



The "American Machinist" and the "Engineering Record" 
recently gave two kinks of value to draftsmen relative to cleaning 
tracings and restoring the glaze. A correspondent to the latter 
journal says: 

Very few engineers or draftsmen seem to know that tracing 
cloth can be very quickly and easily cleaned, and pencil marks 
removed, by the use of benzine, which is applied with 3 cotton 
swab. It may be rubbed freely over the tracing without injury 
to lines drawn in ink, or even in water-color, but the pencil 
marks and dirt will quickly disappear. The benzine evaporates 
almost immediately, leaving the tracing unharmed. It must, 
however, be borne in mind that the surface has been softened, 
and must be rubbed down with tak, or some similar substance 
before drawing any more ink lines. 

The "American Machinist" states that the chief draftsman of 
the Rushmore Dynamo Works in Jersey City has discovered 
that the glaze may be restored to tracing cloth after using the 
eraser by rubbing over the roughened surface with a piece of 
hard wax from an old phonograph cylinder. The surface thus 
produced is superior to that of the original glaze, as it is abso- 
lutely oil and water proof. 

In the Rushmore works all pencil drawings that go into the 
shop are first rubbed over with this wax, and it has been found 
that while common pencil drawings are soon destroyed by din 
and grease, those treated with the wax return to the drawmg 
room after the completion of special jobs without the slightest 
blemish. 
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nations of Unks. devices and methods of dolnr work are 
lelt«<l for this column. Write on one side of the 
* pttper only and send sketches when oeoessary. 

keourast our rcatirm to aend more docriplion* and photographs 
shop kink* and handy devices, we will gtvr conlributors the priv- 
islrning <runi thr aijpcoded li»t o( detirahle machinist*' looU, «e- 
lo Ihr value o( Iht ditlrrent drvicei aubniitted, 

rpete. it will be ticcensary to ob»efve the following condilioni: 
deicriplion* *liall be written on otic »idc ol the paper only. 
nrcc»Mry iketche* to illustrate the device »hall be made on 
(i..-ri. ir,.in the wrttten matter. 
I. .r cho»en Irom the following list, a* no option in the 

■,>U tan be given. 
,,. . to ihii departnienl will he graded, according to value, 

intributor* will be informed by mail during the month 
11, from which class they may make their sclectiona. 

Ljai Price. 
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cnt »iii be made in all c»»e». if preferred. 



e* No. eombinalinn square, u-inch blade, wtth center 
and bevel protractor %*.a> 
^'« No. in> surface gage with i.f-inch and iS-incn tplndlf*. ... J.50 
Cb* No. J7 outside micrometer caliper j.jn 
'• No. JO comhinaiioo square with l.^inch hardened blade... t-io 
^'s No. tA tool maker's case-hardened surface gage, with- 

■ auatliary guides *$o 

IKih's No. II internal micrometer caliper with depth gage at- 

Igkaicni a.50 

STa No. tt combination square, ij Inch blade, with center 

Cjj J.09 

iMib'a No. II infernal micrometer caliper i-rs 

Ill's No. ij 4'inch square, with two bladea l-t^S 
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so 

an'* NO. rs universal bevel . 1 Jo 

br's No. iS aprtng tempered rule, it inchca laaf *-*i 

■n's No. 4P acrew pitch gage \m 

{gr's No. tg (Ie»tble rule, g inches long .96 

Mi's No f9 outside spriDK caliper. 4 incbca 75 

K's No. 73 inside spring caliper, 4 inehe* 75 
's No. 8j spring dividers, 4 Inches .75 

TOOL BBLIBVINO DBVIOB. 
l-rclieving device shown in Figs. 1 and 2 is one that 
totly seen in the shops of the Waltham Watch Tool Co., 
ufield, Mass. The device was being used (or raising a 
iDol from the T-slots which w(r« being cut in a table 
m narrow oil-retaining channel around the outside. The 
I was so narrow that the tool could with difTicully be 
NT hand from the T-siot before the beginning of the back 
|nd the use oi a strap or any other device to follow the 
^ out of the question. It was therefore necessary to use a 
cchaniitni that conld be attached to the side of the 
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f as to operate within the narrow space of the oil chin- 

twill be seen, the device mentioned is so made that 
inached to the side of a planer, or shaper tool by 
Lu7 C clamp as shown in the accompanying cuts. 
Iding shoe D is provided with a spindle working 
I the block B and with an adjustable collar at the top. 
Lrtng between the shoe and the block B. holds ihe shoe 
the Uce of the tabic being planed. When the end of 
lot it reached, the sliding shoe falls into the oil-channel 
Its the planer tool above the table, when the motion is 
I, as illustrated by Fig. 2. 

TO DO PBI88 WORK IN A LATHB. 
^nnk Crciner, New York City, sends a scheme for us- 
Lrdtnary Uthe to do the work of a press (where there is 
[the shop), in cutting of! any number of short pieces of 
The piece A in Fig 3 is called the punch and is made 




of tool steel with a tongue planed on its lower side to fit one of 
the slots in a face-plate. The punch may be secured to the 
face-plate by machine screws or by a horse-shoe clamp suitably 
placed. The die B is also made with a tongue on its lower side 
to fit the slot for the tool post in the cross-sHde. To secorely 
hold Ihe die, it is best to drill and tap a hole in the slide and a 
clearance hole in the die for the filiscer head screw D, which 
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will hold it in place rigidly. The die B is made, preferably, with 
the shoulder indicated which acts as a guide for the stock being 
cut. When cutting the stock, always let the last slot preceding 
the die pass before shoving the end against the face-plate. The 
lathe should be speeded up and should be run with the back- 
gears in. Every time the face-plate tarns around the trick is 
done, 

SUBFAOB OAOB WITH TWO P01NTBB8. 

.Mr. Harry Ash. Chicago, III., says: I inclose two sketches of 
a surface gage which illustrate an original idea of my own, which, 
from personal experience, has been found to be a great saver of 
time and of milling cutters. While it can be used on the planer 
or shaper, I have always used it on a milling machine. By its 
use the operator can raise the Ublc to take any desired chip 
without testing the cut two or three times and without danger 
of taking a cut that is liable to break the cutter This tool is 
especially valuable on castings, as raising the table and allowing 
the cutter to revolve in the gritty surface while finding the lowest 
»p«t is very disastrous to the cutting edges. 
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To use this surface gage, the pointer marked C in Fig. 4 s 
set to the lowest spot in th« CMtillg and then the pointer is set 
from it with perhaps t-ja' between thr points for 1 cut suffic- 
ient to clean up the surface. Pointer C it then folded up as 
shown at C in Fig. 5. and the table it raised until the itointcr 
B will just touch the under side of the cutler as shown at B' ia 
Fig. $. In this way the table is tjttickly adjttsted to a cut that 
will clean the catting or other piece bring machined, and with 
no cutting or trying whatever. 
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rAOINO TOOL. 

Wilfred J. Thompson, Ingersoll, Can., says that the facing 
tool shown in Fig. 6 is made by turning the shank A to fit the 
drilled hole, having an under surface to be faced, and that the 
shank is squared for about ij^' from the bottom. The lower end 
of the squared part is provided with a slot for the key C which 
is an easy fit from either side. The cutter B is made to cut left 
hand to obviate crossing the driving belt, and is provided with 
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a square hole nicely fitted to the squared end of the shank A. 
The shank is held in a drill chuck when the castings are being 
faced off. To use the tool, the shank is slipped through the 
drilled hole and then the cutter is slipped on and held in position 
by the key C. The device is shown in place in the casting D. 
The advantage of the squared shank is that it allows of a much 
heavier cut being taken than is possible with the ordinary slotted 
shank having an inserted cutter. A much larger surface can 
thus be trued up, a feature that is often quite desirable. 

OBNTBB INDICATOB. 
The center indicator shown in Fig. 7 is an easily arranged 
makeshift for accurately chucking a piece true with a bored hole 
which is partially concealed by an overhanging tiangc or lip, as 
indicated by P. The wire pointer is drilled for the cross wire W 
which is inserted at right angles to the axis of the pointer. The 
cross wire W is lightly held between the point of the tool-post 
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set-screw and a hardwood piece H. The bent end B of the 
pointer is held against the upper side of the hole, being over- 
balanced by the outer end, and any eccentricity of the hole is in- 
dicated and somewhat multiplied by the outer point. To prevent 
excessive vibration, the end of the pointer is allowed to slide 
along the side of the block C or an angle iron set on the lathe 
shears, 

BXPANDINO OENTBRS FOR PIPES. COLDMN8. ETC. 

A correspondent "R" sends a sketch, Fig. 8. and description of 
an expanding center for pipe, etc. He says that by reference to 
the accompanying sketch it will be found that piece .\ is bored 
and has six l^" square holes broached in it at equidistant points 
around the circumference, three at each end and equally spaced. 
The two pieces marked B B' are turned to a sliding fit in A, 
and 3 taper grooves are cut in each one to match the square 
holes in A. B is tapped to fit screw G, while B' is drilled out 
so as to slide freely along G- G is a l" bolt with a good center 
reamed in the head end. Pin D is required to keep B' close up 
to the head of C, while E is required to keep B and B' from 
slipping clear through A. The two pins D and E arc not ab- 



solutely necessary but contribute quite a good deal to the suc- 
cessful working of the center. F F F, etc., are VJ* square cold 
rolled steel pins with case-hardened points, several sets of which 
are needed. 

The center, as shown, is complete for a 4" pipe and admits of a 
16" variation in size of pipe, viz.; from 3^" to 4J4", the next set 
of pins would be made a little longer so as to suit from 454* to 
4^4". and so on. 
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In using this center care must be taken to keep it in the posi- 
tion shown in sketch, that is, when putting in or taking out the 
pipe; the workman can then place one finger on each of the two 
lower pins so as to prevent them falling out, and the other four 
pins will, of course, stay in themselves. 

The strong points of these centers are their accuracy, lo^ 
price for making, and facility in operation, as both ends of the 
pipe can be easily centered in two minutes. Also on account of 
their lengih, they are much more likely to be in line with each 
other than the common "spider" or cone centers used. 

A NBAT FACING BIO. 

R. P. Perry, Hoboken, N. J., says that this factog rig for a 
boring bar was recently called to his attention while passing 
through a large shop devoted to the manufacture of plumbers 
specialties. 

The principal features of this rig are its neatness and com- 
pactness. The tool-holder B is square and is fitted in a square 
hole passing through the boring bar A. The tool-holder is 
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operated by the screw C and the star-wheel E which are held 
in place by the wrought iron loop D. The loop is held to the 
bar by the two tap bolts shown. .A.s will be seen, the tool F 
can be drawn very close to the boring bar when facing a flange, 
and, in fact, a flange can be faced to its inner edge when the 
bar is almost as large as the hole through the piece. This is 
accomplished by grinding the tool so as to cut with the edge 
next to the bar and by also having the bar recessed so as to 
allow the tool to be drawn slightly below its surface. 

* * ♦ 
A CORREOTION. 
A correspondent calls attention to the fact that the formula 
used in question 40 of the February number should be written 
with the exponent 1.41 applying to the volumes instead of to the 
pressures, as there given. Subscribers who have the February 
number will kindly note this correction, since the formula is quite 
misleading as it was published. 
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JHE EVOLUTION OF ARCHIMEDES. 

▲ TBUa BIOOBAPH7. 

JOMUS. 

Jl him Archtnicd«s because ibal was not his name and be- 
he had no ambition to move the ca''th with a lever, 
I was a green, uncouth sort of a lad at first, brought up in 
iBtry village, 'steen miles from a railroad. He wore cow- 
koots and a tlanncl shirt with a paper collar, in the wmter, 
B the summer went bare-foot and wore a cotton shirt with 
tflar at all. For all this, he had yearnings for wheels that 
ind for tools that cut. He fitted up a work-bench from a 
|ry-guods box and stocked it with such tools as he could 
keg or borrow. He even acquired in some way a nondcs- 
•ort of a turning lathe and jig-saw. which gave him cramps 
jl right leg, and where his turning-gauge invariably kept 

t'ith th« churning of his foot. In school he preferred 
try to Latin, and out of school he found even the buck- 
bore attractive than the hoe. 
■ An opportunity to work 

occasionally in a planing 
mill made him happy, in 
spite of blistered handsi, 
and so developed his 
liking for machinery that 
.^^chimedes senior be- 
came convinced of the 
boy's aptitude for the 
shop rather than the col- 
lege. Accordingly Arch- 
itncdes had his hair cut 
bought a new trunk and 
a suit of store clothes; 
then one cool October 
rnDrnmg bade adieu to 
his parents from the 
front seat of the stage 
And rode away over the 
hills. 

next find him entered as apprentice in the machine-shop of 
& .^mmer. Jobbers in Wood and Iron. To his eyes the 
oily, gnroy room was fairyland, every revolving shaft and 
ing rod had a mysterious charm, and the men in blue jump- 
d over-Alls, who handled the cranks and pulled the levers. 
jed to a higher order of beings. Even now the peculiar 
of iron chips mixed with oil has a fascination for his nos- 
saperior to that of rose or carnation. Archimedes could 
believe it possible that he was to be permitted to enter 
sacred precincts and learn these mysteries, still less that he 
> be paid ten cent& an hour for doing it. Those who knew 
lat he must have a jumper and over-alls, too, and that they 
be of '"hucker-bucker" (brown duck). Now this humble 
iai, when washed, shrinks worse than the volume of the 
icy in a panic. Accordingly Archimedes bought his over- 
rge, as they cost him no more, and when he first appeared 
scene, "over-alls" seemed to express it exactly. Archi- 
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»•« a cleanly lad. and as the shop was certainly dirty, he 

htswdf faithfully every day and the over-alls once a 

Bat Archimedes did not shrink, or at least only tem- 

y, and Uie over-alls certainly did. At the end of the second 

le concluded that his suit just about fitted him: at the end 

tJiird week he had doubt*. I leave the remaining weeks 

imagination of the reader. 



When Archimeaes entered the shop on that fir*t morning, he 
was introduced by Mr. .\mmcr. who was foreman as well at pro* 
pr:*tor, tu a :anKl(d assemblage of belts, pulleys, gears and 
grcssc. called a "gngger." Now this machine was intended to 
cut bolts and tap nuts, but incidentally, by virtue of its concen- 
trated sme)! of rar.cid oil, it could nauseate almost any one in a 
diy of ten hours. Hence its name. 'That which we call a r>se, 
by anv other n.<ime would smell as sweet." A healthy Soy of 
eighteen, working ten or twelve hours a day. cannot be discour- 
aged by any such little thing as a smell. So as Archimedes toil- 
ed on from day to day and from week to week, the "gagger" 
stimulated his already lusty appetite, until the man with whom 
he boarded began to have deep hollows under his eyes, and the 
landlady cut the bread still thinner and put more gristle in the 
hash. 

Bang St Amnier had no time system worth mentioning and 
every man kept his own count, charging up as many hours as hia 
conscience would allow and then throwing in one or two for 
luck. In rush times, when there was plenty to do, the men 
were allowed to work as early and as late as they chose. It ma 
the duty of the first man in to build the fire in the shop stove, if 
it was winter, and to open the gate in the wheel-house which 
started the water-wheel in motion. Like most shops "Down 
East" it had cold water instead ol hot <tteam fur motive power 
and there was no boiler to dean, no ashe^ and clinkers to shovel 
out, no engine to oil and wipe. Tliere is a gracsome tale of one 
man who came early and went into the wheel-bouse to open the 
gate. The next man who came found the machinery in motion 
and no one in tight, and went into the wheel-house likewise. 
The room looked like shambles. The first man in some way had 
caught hit clothes in the rapidly whirling wheel-shalt &nd was 
dashed to death. 




riv. ft. 

Archimedes needed the cxtr* pennies as bad as any one, to he 
usually managed to be the first one in the morning, built the 
wood fire in the big sheet-iron stove and stood around in the 
warmth, while he buttoned his jumper and strapped up his over- 
alls. Sometimes he stood and chatted a few minutes with anoth- 
er early bird. He became possessed of a tin coal-oil lamp, with 
a very smutty chimney, and by this dim apology for a light he 
•ftartcd up his bolt-cutter or his drill-press in the cold winter 
mornings. It was a difficult matter to squeeze in ten hours la 
these short days of winter, but by hurrying his dinner down in 
twenty minutes and running both ways he managed to get there. 

In the summer time the days were longer and twelve hours 
or even thirteen were possible. Bang & Ammer finally con- 
cluded that some men were too good to themselves, and that • 
time-keeper would help check their benevolence, Archimedes 
was the mdividtul selected for this position, and every nioniiag 
about nine o'clock, armed with a time-list and a pencil, he hontcd 
up each workman and asked him how many hours he had work- 
ed the day before Even this system had holes in it that a cat 
might jump through, but after several men had confessed to ten 
or eleven hottrs on days when it was easy to prove that they had 
not been near the shop, there was an inprovrmeot in the shop 
conscience and a corresponding shrinkage in the pay-roll- But 
this is getting ahead of our story. 

It was a proud moment in Archimedes' life wheil Hu lOfWna 
suggested to him that the overhead belt which drovt tiM eoWBtcr 
of the emery wheel was slack and needed taking up. He had 
often Been the older men do this and knew just how to proceed. 
He hauled the ladder down from its place over the bolt-€«U*r 
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and set it up against a floor timber near the belt. He went to a 
drawer under the bench on the north side of the shop, where the 
lace-Ieather and belt-punch were kept and carefully cat a lacing 
of the right width (he had cut leather whip-lashes from old boot- 
leas when at home). Fortunately the belt was an open one and 
there were no complicated problems as to which way to twist it. 
He cut an inch from its length, punched some new holes and re- 
lated it as he had seen the men do, straight loops on the inside 
and crossed loops on the outside, fastened the ends and finally 
managed to slip it on the pulleys, without losing his Angers or 
breaking his arm. It ran straight and true, quivering with its 
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tightness, and Archimedes triumphantly descended the ladder. 
But what is this new complication? As Archimedes tries to take 
the ladder down, it resists and acts as if alive. Looking aloft he 
sees a tangle of ladder rounds and belts, until there comes over 
him the sickening conviction that both plies of the belt are run- 
ning through the ladder. There arc but two ways out of it, eith- 
er to unlace the belt or dissect the ladder, and Archimedes sor- 
rowfully chooses the former, while his shop-mates grin loudly. 

At Bang & Ammer's shop they did everything that came to 
them to do, from mending mowing-machines to re-building a 
locomotive- The establishment contained wood and pattern 
shops, foundry and blacksmith shop, as well as the machine shop 
already mentioned, and our apprentice had more or less to do 
with all of them. On "melting" days, which came once or twice 
a week, he had to go into the foundry and "skim" the ladles as 
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the foundrymen poured the molten iron into the moulds. He 
learned to have a wholesome respect for this same iron and not 
to wear cotton over-alls or low shoes in its vicinity. Occasion- 
ally, a poorly vented cope would rise and let out a cupful ol the 
red syrup, and Archimedes will never forget the day that a tadle- 
ful of hot iron struck a rusty chill in the mould and rebounded 
in a bewildering explosion, throwing drops and spatters of 
liquid fire to every nook and cranny of the building. The boy 
can never remember just where he went and what be did, but 
when he got his wind and his eye-sight, there was a sprawling 
figwe outside each open window and the air was nearly as full 
of hot language as a moment before it had been of hot iron. 



This foundry adulterated its pig-iron with scrap, which it 
purchased from the neighboring farmers and store-keepers— old 
stoves and kettles, with now and then a plow-point. These last 
made hard places in the castings which broke the drills and dull- 
ed the lathe-tools. Sometimes a load of scrap-iron came on the 
cars and Archimedes, being only an apprentice, was detailed to 
go with the teamster and help load and unload the cart. Scrap 
iron has a great many fine points about it, and when you throw 
it from a cart to a cupola stage, you find out most oi ihem 
Hands cracked and blistered, covered with ashes and soot, thest 
were the disagreeable features. Once in a while came a whole, 
second-hand cooking range to be broken up. Then how Archi- 
medes enjoyed swinging a ten-pound sledge up over his should 
er, striking a knockdown blow exactly in the center of the top oi 
that range, hearing the crash and seeing the splinters fly. It 
was worth the price of admission and somehow relieved his feel 
ings. What old relic of barbarism is it that makes us like to 
smash things? 

On other days Archimedes had to go to the blacksmith shop 
and help old Carl, the smith. Carl was a good-natured man and 
something of a humorist in his way. Of course the boy was 
rather awkward at first and the sledge ha<^ a habit of going any- 
where but in the right place. It would perhaps turn in its des- 
cent and strike the chisel of the fuller a glancing blow which 
would send hot shivers into Carl's fingers and perhaps send tht 
chisel itself whirling to the ground. Carl would swear under his 
breath and then grin, and Archimedes would get red in the face, 
but they came to be great friends. Gradually the boy learned 
confidence, so that the sight of the head of a chisel or the flying 
hammer of the smith did not make him nervous, and he could 
get there with his sledge at the right time and place. He had 
to go to Carl to get his lathe tools and his drills sharpened and 
tempered. They used the old-fashioned flat drills at Bang & 




Ammer's, and a twist drill was a curiosity. I think Mr. Am- 
mer had one in his tool-chest but it was only used on great oc 
casions. A flat drill with a square, taper shank has an individ- 
uality all its own. It will drill almost any size of hole you -^ant 
but it is sometimes difficult to predict beforehand just how big 
the hole will be. The way to make it run true is to wind paper 
around the shank, drive the drill in the socket, bend it one w»> 
with a monkey-wrench and pound it the other with a hanUDCr 
If it does not run true, reverse the process. If you break ii. 
make another. Archimedes learned all these things by exper- 
ience and got to be an expert in drills. If he once succeeded in 
making a drill run true and cut the right size, he marked it to 
show which way it went in the socket and then hid it where he 
only could find it. This was selfish but justifiable. 

Archimedes gradually began to experiment in blacksmithing 
on his own hook, for Carl was sometimes too busy to sharper 
tools. He learned to build a fire in the spare forge and to leli 
when it had coked enough; to heat the drill in the right place 
and just enough; when to begin hammering and when to stop; 
to heat again and dip the point carefully in the water tub for an 
insunt; to scour the dat surface hastily on a sanded board and 
then watch the colors stealing down from the hot shank, first 
straw-color, then orange, red and finally purple, until another 
quick plunge in the water stooi>ed the orocession. This is one 
\xi the things that few apprentices learn now, in these days ol 
twist drills and grinding madiines. 

On one occasion .Archimrd«s covered himself with disgrace 
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imc near being banished from the blacksmith shop. Old 

ud a tri[Hhamincr under which he forged most of the 

work. One day. when the boy was helping Carl, the old 

bkrd hini to oil up the hammer. 

Archimedes got his oil-can 

the machine shop and pro- 
d to oil everything about the 
inc that looked as if it needed 
!. and finally put on a finish- 
•ttch by oiling the catch up 
jby. When Carl «.fartcd the 
«er on his next heat, it went 
rally and seemed lo have no 
nf stopping. It pounded the 

into a shapeless mass, it 
led th« bare dies, and it 
I be pounding yet if Carl bad 
l)PP«d the belt. 
00k the old smith a half hour 
rd work with emery cloth to 
he greasy stirface oflF that 
fUp, and it was another hall 

teforc Archimedes dared to 
is head. 



riNO THE STRENGTH 
<P MATERIALS.- 3. 

ITOB8ION TB8T8. 
RDW,«aii F. Miixa*. 
within recent years, com- 
vely little has been done in 
i»s of testing. * Although a general idea of metal can 
Itacd from tests made on tension specimens, facts are 
>t)ght out by torsion tests of which tension tests give no 
.\t the Engineering Laboratories ol the Mfssachu- 



Figs. I and 2 show the large machine of 150,000 inch pounds 
capacity. The specimens commonly tested in this machme are 
from iH" to 3H' in diameter and of lengths varying from 3 to 
12 feet. Fig. I rrpresrnH the power end nf the machme It i» 






rtc. a. Toraloa TmUos Maohln*, WclchUic Bod. 

itutr of Technology, three machines are used for this 

testing. Two of these machines, one of 150,000 inch 

and one of 6,000 inch pounds capacity, were dc- 

Institute, the third is an old pattern Richie machine 

inch pounds capacity. 



Vis. !• Toralon TvaUn^ MmiMb*. Pow«r Knd. 

driven by a 4* belt running from a countershaft overhead. The 
gear B is keyed to a 4!^* diameter steel shaft, which turns once 
in about fifteen minutes. The holder is a massive piece of cast 
iron, rc-inforced by two bands of wrought iron 3' wide and l' 

thick, shrunk on the outside The 
grips are made of cast iron, faced 
with cast steel which is fluted on 
the outer surface. As will be seen 
by reference to the cut, these grips 
are cams which tend to bite the 
specimens harder and harder as 
the twisting head turns to the right. 
A short piece of a broken si»ectmen 
of a' diameter steel is shown in the 
grips. Thcie grips do not require 
.1 shouldered specimen. Stetl bars 
I'^i" in diameter containing i.io 
per cent, carbon have been gripped 
without the lea»t difTjcnlty. A hand 
wheel is attached to the driving 
«haft A »o that any desired twist- 
ing moment may be held on the 
«]j<cirnm. This is also used in ad- 
i? the load accurately when 
ngle of twist of the specimen 
i» being noted. 

The weighing end it held tn a 

movable carriagv which ruiu on I 

bean tncka. A casting, with grips 

I timilar to those described above, 

is attached to a boUuw frame made 

ijf boiler plate, which i« hung from 

H the carriage by an equal arm tercT 

^^ and links, all turning on hardcDtd 

«teel V-shaped knife edges From 

a kniie edge at rach end of this 

frame « link runs to a lever, one 

lever being near the tup of the 

carriage and the other near the 

bottom. The free ends of these lever* connect with the weighing 

beam shown running acrosi the carriage. A* the power end 

holder turns towards the right the twisting moment, tram* 

nutted through the specimen, will tend to route the frame to M 

to cause the right -hand end to go down and the Iclt-iiand end to 
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go up. This causes the free end of the weighing beam to lift 
and the poise weight must be moved to the right to bring this 
lever level again. 

It may be of interest to describe briefly the method by which 
the angle of twist for a certain twisting moment and the elas- 
tic limit in torsion are obtained. 

At either end of the specimen, within about 6" of the grips, a 
casting carrying a telescope with cross hairs (such as is used on 
levels) is attached to the specimen by sharp pointed screws. 
These telescopes arc focused on vertical scales fastened to the 
wall of the room some 40 feet distant. The reading of each scale 
corresponding with the center of the machine and the distance 
from the center of the machine to the scales are determined once 
for all time. The distance of the center of the telescope above 
the center of the specimen is measured for each test. See Fig. 3. 
cb — a c'b — a 
■ =i tan A = tan A' 



a X 53-360 



3.1416 



m 



= so, 700 pounds per square mcb. 



The shearing modulus of elasticity is calculated by the for- 
mula: 



Y 
fe — a 



= tan B 



Y 
fe — a 



= tan B' 



Y Y 

(A — A') — (B — B') = angle of twist in distance X. 
In this figure T,W is the shaft.T being the twisting end. 
Following is a log of a test with the calculation of the results 

TORSION lEST. 

Speclmeo. Refined Iron. Date. Sovtmbtt jj. 




Shearing modulus ^ 



i,8ao 
3>foo 

5.400 

7,100 
».ooo 
10,800 
ta,6oo 
11, 600 
•4.400 

10,000 
I&,000 

l9,aou 
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Power 
Bn<t. 



Scale 
End, 



23-»3 

»4.S» 

Uil 

15-3! 

47.10 

3*-7« 
91.86 

83. 70 
74-70 
«4.J» 



3 

93*3 
•4.54 

73-63 
6384 I 



* i 
84.61 , 84.61 

T7.»« I 77-*> 

70.90 70.90 

S5-3* : *5-«3 , 65.91 

61.11 I 6[.ii 



47-" 
38.71 
9< 86 
8j.7i 
74 70 
«4-33 



46.67 46.63 



s6.xt 

89. 40 

84.87 
80.09 
75.11 
68. J9 



56.11 
i9-4> 
84.88 
80.07 
7$-«4 
68.41 



CoKkBcrmo 
Mbam. 



Power 

End. 



6 
84.08 

75-3» 
64-47 
54.M 
4619 
37-9S 
•9.56 
81.71 
74-56 

fijss 

55- « 7 
37- 5 « 



Scale 
End. 



81.86 
76.56 
69,16 
61.85 
37-87 

S3-07 
48.16 
81.35 
76.83 
7»-03 
67.08 
60.3s 



Ahcuu 
ConsroNDiKC. 



Powe» 

End. 



Scale 
Bod. 



8 
9. 3». 4" 
B. 34, *° 
7, W, 50 

6, 14.30 

5. 16. 40 
4. »o,30 

3. »3, o 

8, 18, 50 

7, 18, 10 

6, »7. 50 

4, »7. »« 



9 
9. 17. JO 

8, 41, to 
7. 5». 30 

7. 9. 50 
6, 36, 10 
6. 3, 30 

5. 30. «o 

9. M. 30 
*. 44. •» 

8. II, 50 
7- 38. 1" 

6, $j, o 



DlPrSRtHCB6. 



Power 
End. 



OiS*> »o 
0.73^ 30 
o, 66>, 30 
o. 57. S«> 
o, 56, 10 
o, 57. 30 



where X is the distance between telescopes, as shown in tht 
sketch. Here X = 40*. I is the polar moment of inertia equal 

in this case to .9208, i is the 
circular measure of an an- 
gle of twist produced by 1 
certain twisting moment 
M. By increasing the twist- 
ing moment from 1800 to 
10800 or by 900 inch poundi 
the angle of twist increased 
I ' — 57' — 10" or 1.9527°- 

The circular measure of 
an angle of one degree is 
3 1416 



Scale 
End. 



II 



o. 35. 30 

o. 49t 50 
o, 41. 40 
o. 33- 40 
Oi 3*. 40 
0,33. *° 



0. S4. 4" 
U 0,40 

1. 10, 10 
», o, 30 



o, 30,10 
o, 31. to 
D, 33, lo 
«.4S.#' 



Angle of 

TwUt. 
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o, i«, 50 
o. »3. 4<J 
o. 13. 40 
o, 14, 10 
o.a3. JO 
o, 14, 10 



Specimen fractured 
ItV from power end 
'Jaw. 



o, 14, 10 

o, >8, lo 
o. 37. o 

r, 15, o 



I So 



Distance from center of teit piece to scale „ , .5°^°^ 

Readinr of level ol center of test piece on icale power end, 3.90"; scale end, i.8c^^ 

Height of center of telescope above center of teai picee. «'"!Ii> 

length of specimen between jaws 1 *^ 

Dimension of cross section '-^S '». «iu.^ 

Lencrth of specimen between telescope* ■ • , *°','!^ 

Elastic limit In torsion '*'*2f i ^' 

Maxivum twisting' moment 53,300 in. itw. 

Number of turns of specimen between jaws at fracture • ••• ,. ?■* 

Outside fibre stress at elastic limit »3.7oo lbs. per »q. In. 

Apparent outside fibre stress a* calculated from maximum twistioK moment 50,700 IBS, per *q, in. 

An^te of twist between 1.800 in. lbs. and lo.Sco in. ItM • 57^ W 



the circular measure of this 
angle is therefore 
3.1416 X I 9527 



i8o 
Substituting 
values we get: 
9000 X 40 



= 0.034' 



numerical 



= 11.470.000 



Shearinir modulus of elasticity between i.goo in. lbs. and to,Soo In. ItM 
Average number of turni of specimen per foot at fracture.. 



11.470.000 
i.io 



Columns 2 and 3 and 4 and s are readings as taken directly 
from the scales. Column 6 is obtained by subtracting 3.90-I- 
5.25 from the mean of columns 2 and 3, and column 7 by sub- 
tracting 2.80 + 5.25 from the mean of columns 4 and 5. Column 

34 tig 
8 is the angle whose tangent is ^~ etc.; column g is com- 
puted in the same way. Columns 10 and li are the differences 
of successive readings in columns 8 and 9. The difference be- 
tween columns 10 and 11 gives the angle of twist. 

The angle of twist increases regularly by about 24 minutes for 
each successive 1800 inch pounds twisting moment till a load 
of 14,41x1 inch pounds is reached. At this load the rate changes. 
This we call the elastic limit in torsion. The outside fiber stress 
at this load is calculated from the formula: 
fl 
M = ■ where M is the twisting moment in inch pounds 



.gaoS X .0341 

The shearing modultis ol 

elasticity falls somewhere 

having its value equal to 



I the polar movement of inertia = • — - = 



;rd' 
32 



r = radius of the specimen in inches 
i = the required stress 
2M ax 14.400 
f = = 13.700 pounds per square inch 

irr» 



3-1416 



m 



The apparent outside fiber stress as calculated from the max- 
imum twisting moment is: 



between 11.000,000 and 12,000,000, 
about 2-5 of the tensile modulus. 

IMPACT TESTS. 

A knowledge of the effects produced on a metal when sub 
jected to a suddenly applied heavy blow or to a series of light 
blows is miKh needed. Car axles, crank pins, pump rods, etc, 
are all subjected to shocks, and many railroad shops have im- 
provised impact testing machines for testing car axles. These 
machines resemble a small pile driver. Largely on account of the 
yielding of the supports on which the car axles rest, results 
from such tests, although of value in ctynparing metals, are not 
of much scientific value. 

An impact testing machine has recently been added to the 
U. S. Government testing laboratory at Watertown, Mass.. and 
was designed to assist in the scientific study of metals under dif- 
ferent conditions of loading. A knowledge of the effects of re- 
peated shocks on the strength and elasticity of a metal is of 
especial value in the design of guns, carriages, frames, etc. 
BBPBATBD 8TRB88. 

A good illustration of a repeated stress is furnished by a 
length of shafting when running with one or more of its bear- 
ings out of line. When a shaft is drawn out of line, either by a 
belt pull or by the weight of a heavy pulley, stresses similar to 
those in a beam are set up in the shaft. The fibers in that part of 
the shaft on the convex side of the curve are in tension and 
those on the concave side are in compression. At every turn of 
the shaft these stresses change from tension to compression and 
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:ompre»»ion to tension. There is also an additional fiber 
due JO whatever twisting moment may be carried through 
aft. The fading of the tension and of the compression 
crs of a steel bridge varies as the load on the bridge 
s. This gives another example of a repeated stress. The 
on in the steam pressure in a Jtcam boiler subjects the 
hell to similar conditions. In iact. the cases where thii 
f action occurs are too numerous to mention, 
le investigations to note the cfftct of a repeated stress of 
»n range on the life of a specimen have been made. For 
t thirteen years some work of this nature has been carried 
he Massachusetts Institute of Technology, but, as a single 
ten cuniumes months of time, data does not accumulate 
I. A paper by Prof. Jerome Sondericker of Massachu- 
nstitute of Technology, read before the Boston Society of 
nd printed in The Technology Quarterly. Vol. XII., No. 
es B summary of a number of his tests on repeated bend- 
Some results of tests of shafts subjected to combined 
ig and bending were presented, by Prof. Gaelano Lanza. 
ipcr read before the A. S. M. E. and printed in Vol. VIII 
Society's transactions. 

• • • 
HISTORICAL ANECDOTES, 
be November. l85>9. number of this journal, we gave an ab- 
of Dr. Coleman Sellers" address at the time of the 73ih 
trtajy of the Franklin Institute. This address contained 
■oos anecdotes concerning the early history of the machine 
ry and as it has recently appeared in full in the January 
tr of the Journal of the Franklin Institute, we quote two 
m that may be of interest, relative to the development of 
•n methods of planing and boring. Mr. Sellers said: 
i« planing machine is an invention well within my own ex- 
ice. In the begmning it had the platen, upon which the 
i» fixed, dragged backwards and forwards by a chain. The 
►laner that William Sellers & Co. purchased and put into 
as one of this chain pattern, and one was introduced in my 
'» thops when he undertook to build a locomotive in 1834. 
^time of the Vienna Exposition, where machine tools from 
lelphia were exhibited, the engineers sent by the British 
nmcnt to Vienna to note the progress that was being maJe 
d the broad feed cut on all the planing machines, lathes 
ooU that came Irom all parts of .America, and remarked 
l|t at 'producing good effect.' as 'looking well," etc., as 
Utrt for appearance only, not knowing that it was a pnn- 
hat had been established in .\merica. thoroughly understood 
uly byllie managers of the works, but by workmen ail over 
Duntry. and universally adopted as necessary to good work, 
hen the early locomotives were built, for example, in the 
iWorks. in 1856. the boring of the cylinders was done on a 
•h lathe with a horizontal boring bar, and without any 
ledge as to the theory of boring in order to produce the 
caults. It always took two days to bore the cylinder of a 
fjotive of the siw in use at that time, and I think the largest 
liers were not over 15 inches in diameter. In Philadelphia, 
[Balwin's had advanced to a very large establishment, they 
0red the locomotive cylinders in the same way. It was not 

fortly before the Centennial Exhibition of 1876 that at- 
was turned towards the utilization of a theory that had 
Iftd in limited practice some years before as to the im- 
iDcnt in boring metals, the idea being that the quickest and 

Eork can be done in boring by making the roughing cut 
fiac feed, removing as much metal as possible by depth of 
d auking the finishing cut with a very broad feed but light 
iat would let the cutter pass through the hole to be bored 
ickly at possible so as not to wear the cutting edge in pas- 
ThtX. principle was first introduced when Mr. Asa Whit- 
|| this city, discovered that chilled cast-iron car wheels 
%e aia^e to compete with the best wrought-iron ones and 
t«r mileage. The problem of boring chilled wheels was 
taking advantage of the fine roughing cut and coarse 
g feed Mr. Whitney desired to have wheels made inter- 
in their fit on the standard axles, so that when a wheel 
on an axle at a workshop in Philadelphia, another 
d be furnished to fit that same axle at any future time 
weU as the first one." 



"When the late Mr. Hudson bad charge of the Rogers Loeo- 
motive Works he applied to the firm of William Sellers & Co.. 
to have a special locomotive cylinder boring machine designed 
and built, saying that he had seen a boring machine designed 
by Mr. Grant, of the Grant Locomotive Works, capable of bor- 
ing a lO-inch cylinder in nine hours. The matter was referred 
to me, and when I came to calculate the theoretical time required 
for boring a cylinder of the sice named, on the supposition that 
the speed of 16 feet per minute might be used in making the cuts, 
with a line feed anrJ a deep cut for the roughing cut. and a shal- 
low cut and a much wider feed for the finishing cut, I found that 
the estimated time amounted m all to only three hours, and 
named three and a hall hours as not only possible, but what 
might be guaranteed as the productive output of such a ma* 
chine. An order was given for tliis machine, it being under- 
stood that it was not only to bore tl>c cylinders, but to counter^ 
bore the ends for the clearance of the piston, to cut off the sink- 
ing head and face up the flanges at each end of the cylinder. 
When completed, the first test was made with a t9-inch cylinder 
of hard close metal. This was bored m three hours and twenty 
minutes, exclusive of the time of setting the cylinder, which was 
not much on account of the peculiar arrangement of the ma- 
chine, and the facility with which the cylinder could be put in 
place for boring. In this case the cylinder stood still, while the 
boring bar travelled lengthwise, carrying the cutter head with 
it, and upon the two face plates of the driving heads of the ma- 
chine were arranged automatic slide rests that laced off the 
flanges." 

• * • 

A. 8. M, B. ABROAD. 

The plan that was talked of last winter of chartering a special 
steairer for the use of the members of the American Society of 
Mechanical Engineers who are to go to the Paris Exposition, 
has failed because of the inability of many of the members to 
sute at sn early a date Just when they expected to be able to sail 
and even whether they would be able to attend at all. Circulars 
have, therefore, been sent out recently to the different members, 
asking when they expect to leave for the Exposition, if at all, and 
It is hoped that a considerable number will be able to congregate 
at London on or about July 5. on which date the Institution of 
Civil Engineers of Great Briuin holds a reception, to which 
American Engineers are invited as guests. During the days that 
precede and follow — perhaps between July 2 and 9— the Ameri- 
can Engineers are to be the recipients of courtesies from the 
English hosts, in the way of visits and excursions, which will be 
arranged for, and it is not unlikely that on the Sunday. July 8. 
there will be services of special interest either at Westminster or 
elsewhere, which the engineers would enjoy the opportunity to 
attend. Probably on the Monday or Tuesday following, July 9 
or 10, the party will leave London by rail, in special trains, en 
route for Paris. 

For those who may find it necessary to sail earlier, the Insti- 
tution of Mechanical Engineers of Great Britain arranges to 
hold its London Meeting during the second week of June, 
which, it will be observed, is some weeks earlier than the date 
fixed for the other Society. The Mechanical Engineers of Great 
Britain invite the American Engineers to take part in their 
meeting and excursions, receptions, etc., and the date of the 
gatherings is sufficiently far removed to prevent conflict on the 
one hand, while leaving a space between the two meetings for the 
general opportunities of an English visit for those who may be 
able to spend time enough in London to avail themselves of both 
opportunities. 

It is also probable that after the trip to Paris, arrangements 
will be made for the further entertainment of American Engi- 
neers by important bodies in Berllo. It is prematme as jet to 
give dates as to the purpoMS ol tbt engineering sodctica ia 
either Paris or in BcHte. 

• • • 

It is estimated that one square foot oi uncovered steam pipe 
will radiate 10 thermal units per minate. with steam at too pounds 
pressure. This is equivalent to the condensation of about sevca 
pounds of steam at this pressure per square loot of pipe in a day 
of 10 hours. 
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CIRCULATION STATEMENT. 

The Tegular edition oi Machinerv for April is 21.500 copies. 
American Machinery is the title of the foreign edition, printed 
on thin paper and comprising all the reading and advertising 
matter in the domestic edition. No subscriber is entered on our 
mailing list until his subscription is paid for, and all subscriptions 
are stopped at expiration. Except on the special quarterly num- 
bers, no papers are .sent free other than to advertisers, exchanges 
and circulation agents. 

The circulation of the three leading papers in the machinery 
trade, so far as it is possible to obtain the figures, is as follows: 

The Iron Ace, about 7,000 

The .American Machinist, about 12,000 

Machinery 21.500 

It can be stated as a general principle that whatever reduces 
the time and cost of fitting the parts of a machine together and 
erecting the same, is worth considering from the standpoint of 
economical production. One of the large users of gear wheels 
for heavy and rough work formerly employed gears with cast 
teeth, because, for the class of work turned out, they gave just 
as good results, and were fully as strong as wheels with cut 
teeth. Now, however, all the gear wheels made by this firm 
have cut teeth, and the reason for making the change was purely 
to save the excessive cost of fitting and erecting incident to the 
cast teeth. While a good mechanic and a helper had been known 
to take three d.iys to fit two gears, with their shafts and their 
bearings, the same work where cut gears were employed scarcely 
required more than the same number of hours. Moreover, it is 
a question whether the cost of the cut gears is af;cr all much 
greater than of the cast ones. The gears are cut by automatic 
machinery, improved grinding machines reduce the ciist of keep- 
ing the cutters in shape and the wheel rims, which would not be 
finished if the lecih were cast, are turned and faced in this in- 
stance simultaneously with the chucking. The question of the 
expense of the cut gears, therefore, sifts down practically to a 
consideration of the interest on the cost of the machines used in 
making them. 



LABORATORY WORK. 

Prof. Breckenridgc, of the University of Illinois, recently ad- 
dressed the St. Louis Railway Club upon the Aibjeci of Tech- 
nical education and gaive the following reasons for the value of 
laboratory practice to the student of engineermg: 

(a) It teaches him to locate wastes (of material, of fuel, of 
power). 

(b) It teaches systematic methods of investigation. 

fc) It exercises his ability to make a clear written statement of 
the results obtained. 

(d) It familiarizes him with the various types of commercial 
appliances used in practice. 

(e) It gives him confidence in his own ability to do things. 

(f) It fixes in his mind the useful constants, methods and rec- 
ords of engineering practice. 

All will agree, we think, that these are good and sufficient rea- 
sons why laboratory practice should form a part of the instnic- 
lion in every well-appointed course Of instruction in mechanical 
engineering. It may justly be asked, however, whether the 
amount of time devoted to this branch of instruction and the de- 
gree of importance attached ta it arc not sometimes overestimitci 
There can be no doubt that the laboratory idea is very popular, 
not only with the professors themselves and their students, but 
with practical men outside who are engaged in commercial work 
In the early days of technical education there were no labora- 
tories at all in any department. Chemistry, even, was taught 
from the text-book instead of by actual experience with chemical 
reactions in the laboratory. Then came chemical and physical 
laboratories and these were so successful that engineering, ap- 
plied mechanics, metallurgical and other laboratories, devoted 
to the various engineering professions, followed as a nattiral 
sequence. They have all been successful, and have improved the 
different enrineertng courses very greatly, but in spite of their 
success it does not follow that too much laboratory is a good 
thing. A distinction should be drawn between the objects of the 
chemical and physical laboratories and, for example, the labora- 
tory of mechanical engineering. The chemist spends his life, so 
to speak, in his laboratory, and so does the physicist, but the 
amount of time devoted to testing materials and appliances by 
the mechanical engineer is comparatively small. In fact, it is safe 
to say that nine out of ten of the graduates of technical schools 
never have any testing to do at all and of those that do. prob- 
ably not one in ten has to do more than to conduct engine and 
boiler trials, or to make simple commercial tests that require but 
little special training. 

It seems, therefore, to be an open question whether there is 
not danger of carrying instruction in laboratory practice to an 
extreme. Every student should be drilled thoroughly in engine 
and boiler testing and in making tests of the apparatus used 
and of the coal and gases, such as have to be made in any expert 
test of a power plant. He should also be grounded in the gen- 
eral principles of some few other tests and it might assist him 
in his future work if complete notes were furnished him giving 
directions for conducting a wide variety of other tests. Beyond 
this, however, would it not be better to make extended laboratory- 
work an option, to be taken or not as elected by the student? 
Take, for example, the case of a student who expects to enter 
into manufacturing, and whose chief work will be in connection 
with the design of machinery and its construction in the shop 
More extended courses in machine design and shop management 
than are ordinarily given would benefit him directly and to a 
greater extent than laboratory work. Many of the colleges offer 
options to the students and give them a wide choice in their 
courses of study; but as far as we know an equal amount of 
laboratory work is required of each and the amount of time taken 
for this is generally rather extensive. If this time were reduced 
for the regular courses and devoted to other subjects and then 
an option of more laboratory work oflfered, we think the average 
student would be better suited. There is too much laboratory 
work done under the guise of "practical work" when, as a matter 
of fact, it is not practical work at all in the sense of being in the 
line of work that is to be done by the student after graduation. 

» • * 

Our well-known contributor. Prof. W. H. Van Dervoort. i? 

now in Paris on a brief business trip, and until his return. *hi< 
series upon machine tools, that has been running through the 
last few numbers of the paper, will have to be interrupted. 
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HOW AND WHY. 



^ABTMBNT INT«NDBD TO CONTAIN OORRBCT AN- 
SWBBS TO PRAOTIOAL QUESTIONS OF 
OBNBBAL INTBRS8T. 
Ul detail* and name and address. The latter are for our 
OWB convenience and will not be publlahed. 

fli- B,: A friend and I have had an argument with regard 
tear problem, which we would like to submit to you for 
nent. The question is this: Suppose wc take two gear 
>. each having 24 teeth, and allow one wheel to remain 
Uf}' while the other is rotated about it, the teeth being in 
:t all the time. Will the rotating gear have made a revo- 
about its own axis when it has turned half way around the 
iference of the stationary gear? 

-In the accompanying sketches, let us suppose B to be the 
lary gear. C the one that turns around it and A the arm 
cting the two gears, in order to keep them in contact. We 
rsl assume that both gears and the arm are locked fast to- 
' and that they are all turned as one piece about the axis of 
t-haU turn, to the position shown in Fig. 2. Each part. 




Pta. >• n* a- n«- 3- 

C. will then have made ^ turn about the axis of B. Now, 
ive done just what wc wished to do with the arm \, 
y, turned it half way round, but have at the same time 
I B, which was to have remained stationary. Hence, we 
ow hold the arm stationary and turn B back to its original 
in. as shown in Fig. 3. This operation will cause C to 
another half turn, bringing it to its original position, ex- 
lui it is at the left of B instead of at the right, as in Fig. t. 
ive thus completed the desired operation, but have done it 
9 separate movements for the sake of analysis It will be 
hat in the process C has made one complete turn, but one- 
[ this turn was made about the axis of B and the other half 
■U own axis. Hence the answer to your question is that 
*<be gear makes one complete turn in passing half way 
d the stationary gear, it makes but one-half turn on its 

IL — 

^takicriber: In cutting threads on taper taps or plugs, 
HKtooJ be set square with the face of the work or square 
muis of the piece? 2. How do tool makers cut threads 
rces of tool steel that are to be hardened and obtain the 
t number of threads per inch after hardening? The steel 
r sometimes contracts i/24th of an inch in hardening and 

Eitly there are more threads in a certain number of 
m there should be. 
the tool square with the axis. See answer to question 
the February number. 2. Your difficulty is one that every 
leets with and that there is no good way of remedying, so 
we know. That the tap manufacturers do not remedy it in 
commercial product you are probably aware of, as the 
in pitch can frequently be detected by the aid of a com- 
■kle. Something may be gained by annealing the steel 
5r twice, taking one or more cuts between each annealing, 
pcating the process for the last time before the final cut i> 
in the thread. The idea is to relieve the initial stresses 
lace of the metal as much as possible, which tend to 
twist the piece, but this can have but Itttle effect upon its 
lion as a whole. Harden m pure water, immersing the 
id first 



.A.C.: Will yuu tell me the proper way to liarden a ball 

imer made fron* Jessop's steel so that the center will 

to prevent scratching 

'o harden a hammer so that the center will bold a polish. 

be necessary to harden it all over, a method which is not 

y followed or recommended, as there is considerable 

r of cracking through the eye. The h&rdcnmg o[>erafton 

t be carefully performed, the hammer being uniformly 

and then plunged into clean cold water. When cold it 

[,be slightly polished so thai the changes of color can be 

when the temper may be drawn by suspending the ham- 

■ piece of red hot iron thrust through the eye. In this 




way the eye part will be drawn to a low temper before much 
change in the face or ball of the hammer can be seen. Thtu 
you may be able to satisfactorily temper a light hand hammer, 
but it would probably not work well with the heavier one*. 
To harden a heavy hammer so that it will fulfill the require- 
ments, you may be able to do it satisfactorily by hardening all 
over as described and drawing the eye part down to a purple. 
Then by carefully heating the face without raising the tempera* 
ture of the eye. the face may be hardened and drawn at one 
operation. The ball pene may also be hardened and drawn to 
the proper temper in the same way. The proper color for a 
hammer face is commonly taken to be a light straw or just the 
first changes in color. A full straw color will usually give satis- 
factory results or even somewhat softer. We would not advise 
h.irdcning a hammer all over as described, but if it be done, it 
should be given to an expert, who not only understands sach 
work, but who is also an adept in the necessary manipulation — 
not a small part by any means. 



46. — We have received two questions which we will submit to 
our subscribers for replies. The first is, "Where can I obtain fus- 
ible solder? I wish to solder some babbitt letters to cast iron. 
What kind of flux would you advise?" The second one is 
"Please give me the receipt for a solution for coloring bright 
brass a dull, fast black and the method for applying it." 



47.— E. G. K.: In page 186 of the February number. Mr. W. 
H. Van Dervoort describes a method of boring a taper hole in 
a piece clamped to the face plate of the lathe, by means of a bar 
placed between the centers, the tail center being set over suf- 
ficiently to give the correct taper. Please explain how to calcu- 
late the amount to set over the tail center in order to bore any 
required taper. 

A. — Prof. Van Dervoort shows three arrangements of bars for 
boring tapers, but with all of them the Drincipte is the same. 
Whenever one end of the bar is on one center and the other end 
is off-set, the amount of the off-set should be enough to give the 
bar one-half the inclination per foot that the hole is tapered per 
foot. For example, if the hole were tapere<l one inch per foot, 
the bar should have an incliiution of }^ inch per foot. If the 
bar were 2j.i feet long, it would have to be off-set 2*A times J4, = 
1% inches: if it were 17 inches long we should have, 17 inches = 
I foot 5 inches, = 1 s/12 ft, Hence, i 5/ia X 54 = H -f 5*24 = 
17-24 = ,708 inch. 



48. — OF.: If a stone or iron ball were dr.»ppcd into the water, 
would it sink to the bottom, regardless of the depth, or is there 
a depth at which it would remain suspended? 

A. — Suppose there were such a dept)i:(or example, at the center 
of the Pacific Ocean. It is clear that all the earth and stones at 
the bottom of the ocean would then rise to this point and float 
about, forming a floating submarine island, and the ocean would 
be literally without bottom. The absurdity of such a condition 
makes it evident that the condition mentioned in your question 
could not exist. It is possible that some substance, having a speci- 
fic gravity but slightly greater than that of water, might sink to 
a point where the water would be sufficiently dense, owing to the 
pressure of the water above, to have a specific gravity equal to 
that of the substance in question. If this were the case, the sub- 
stance would float at this point. It is estimated that a cubic fool 
of water would increase in weight only about }/, pound at a 
depth of a mile, so nearly imcompressible it it Auumtng the 
weight of water under atmospheric pressure, only, to be 63.4 
pounds per cubic foot. then, according to this, a body weighing 
62.0 pounds and displacing a voluioc of one cubic foot would 
float, or remain suspended, at a depth of ont mile. However, it 
would be nearly impossible to find »uch a substance, which at 
the same time should be incompressible. %o that at the depth of 
one mile it would still have one cubic foot volume. If the ho6y 
were compressed as much or more than the water, at is prob- 
able, it would continue to sink regardless of the depth, beciose 
its weight per cubic foot would continue to be greater tllMl tb« 
water. 

40^ — G.S. : Please give me information in regard to the site 
that I should have to turn an axle for a --- • --- -,^^^< -, that 
there would be a correct allowance for The 

wheels have a 2H inch hole. How mj;., ; .. . ,,,1 — .^ould 
be required to press the wheel on the axle and would it be ncccs- 
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nry to taper tfae axle in order to start it? We have never done 
any work of this description, bnt want to begin to make street 
car repairs. 

A. — lo the data sheet issued with the September, 1898, number 
of MACHlKKtY. 70U will find a diagram showing bow much to 
allow for force fits. For an axle 2}i inches in diameter this dia- 
gram calls for about .005 inch for forcing. If the hole is smooth 
and the axle nicely finished, this will be enough, but if the work 
is rough, as will probably be the case, you will have to allow a 
little more, perhaps .008 inch. If the wheel presses on with 25 to 
30 tons pressure it will be suflicient For simply pressing the 
wheels on their axles, a 50-ton press will be ample, but when it 
comes to removing wheels that have been in seri'icc for some 
time, the pressure required may be double what is required to 
put the wheel on and we should recommend a lOO-ton press, if 
possible, and ceruinly not less than a 75-ton press. 



50. — E.R.W.: Please explain how the reading is taken from 
an ordinary micrometer caliper and also how is a sliding jaw 
vernier caliper read? 

A. — ^The principle on which the ordinary micrometer operates 
is very simple, being usually an accurately cut screw of 40 
threads to the inch to which is attached a barrel that moves over 
a graduated line. The graduations correspond to the pitch of 
the screw, so they are 1-40 of an inch apart. The barrel is grad- 
uated on its circumference into 25 parts, so it is evident that 
when the barrel is turned through one graduation, the measuring 
points are approached or separated by 1-25 of 1-40* or 1-1,000 of 



ng. 1. 

■an inch. If the barrel should be turned so that seven graduations 
on the longitudinal line are exposed and the ninth graduation on 
the circumference of the barrel coincides with the line, the reading 
would be 7-40 + 9-1,000 or 184-1.000, since 7-40 = 7 X 25 or 175- 
1,000 and 9-1.000 being added gives 184-1,000 or .184"- The read- 
ing of the Starrctt micrometer barrel shown in the accompanying 
cut is slightly less than .100" since a little less than four divis- 
ions of 1-40" each are exposed. To illustrate the reading of the 
sliding jaw vernier caliper, we have reproduced the cut that 
appears in the Brown & Sharpe catalogue together with the ac- 
companying description: 




\ 
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On the bar of the instrument is a line of inches numbered o, 
I, 2, etc., each inch being divided into ten parts, and each tenth 
into four parts, making forty divisions to the inch. On the 
sliding jaw is a line of divisions called a vernier, from the in- 
ventor's name. The vernier is divided into twenty-five parts, 
numbered 0, 5. 10, 15, 20, 25, which correspond, in extreme length, 
with twenty-four parts, or twenty-four fortieths of the bar; con- 
sequently each division on the vernier is smaller than each di- 
vision on the bar by .001 part of an inch. If the sliding jaw of 
the caliper is pushed up to the other, so that the line marked o 
on the vernier corresponds with that marked o on the bar, then 
the two next lines to the right will diflFcr from each other by 



■001 of an inch, and so the diSerence^wiW continue to increase, 
■001 of an inch for each division, till they again correspond at 
the line marked 25 on the vernier. To read the distance the cal- 
iper may be open, commence by noticing how many inches, 
tenths, and parts of tenths, the zero point on the vernier has 
been moved from the zero point on the bar. Now count upon 
the vernier the number of divisions, until one is found which 
coincides with one on the bar. which will be the aumber of 
thousandths to be added to the distance read off on the bar. 
The best way of expressing the value of the divisions on the bar 
is to call the tenths one-hundred thousandths (.lOo), and tne 
fourths of tenths, or fortieths, twenty-five thousandths (.025). 
Referring to the cut shown in Fig. 2, it will be seen that the jaw is 
open two-tenths and three-quarters, which is equal to two hun- 
dred and seventy-five thousandths (.275). Now suppose tlw 
vernier was moved to the right so that the tenth division should 
coincide with the next one on the scale, this will make ten- 
thousandths (.010) more to be added to two hundred and se^-- 
enty-iive thousandths (.275). making the jaws to be open two" 
hundred and eighty-five thousandths (.285). 



51. — J.O.P. Would the current be alternating or direct, taken 
from an electric generator consisting of a four pole rotating 
field, the armature being stationary and wound and connected 
the same as a Gramme ring armature? If alternating, what 
would be the winding and connections of the armature to obtain 
a direct current? 

A. — If the armature were wound and connected with a commu- 
tator in the same way as in an ordinary generator, two alter 
Dating currents could be derived if four stationary brushes were 
located so as to press against the commutator surface ninety de- 
grees apart. To obtain these two currents it would be neces- 
sary to connect the line wires to adjoining brushes. 

If the opposite brushes were connected together by short wires 
and the line wires were connected with these, so that each line 
wire would be connected with the diametrically opposite brushes, 
one alternating current would be obtained. If the brushes be at- 
tached to the field, so as to rotate with it, the current will be di- 
rect, and one or two currents can be obtained by connecting the 
brushes with the line wires in the same way as with the station- 
ary brushes. 

52. — H.C.M. Will you kindly tell me how I can arrange anelec- 
trical gage on a water tank, by means of one wire, so that gage 
will indicate the depth of water in the tank, in feet at pump 
house, and at same time sound a magnet bell. It is desired also 
that the same device shall indicate depth of water as it recedes. 
The tank is 1,000 yards from the pump house. 

A. — There arc several ways in which such a gage can be ar- 
ranged, but a full explanation would be too lengthy for this de- 
partment. The moskwc can do is to outline the general prin- 
ciple. About the simplest way would be to arrange a float so 
that it would make electrical connection for different depths of 
water, one, two, three feet, etc., each connection placing in ser- 
ies in the line circuit a number of battery cells proportional to 
the number of feet of water. For example at one foot depth, one 
cell would be connected; at two feet, two cells in series, and for 
four feet, four cells in series, and so on for greater depths. At 
the receiving end, magnets would be arranged to ring bells and 
also to throw into view discs numbered to correspond with the 
depth of water in the tank. The magnets actuating these disc* 
and bells would be adjusted so as to have sufficient force to act 
when the current was supplied by the proper number of celli 
but not with a smaller number. Thus if at four feet depth four 
cells were connected with the line, the magnet actuating disc four 
would be energized sufficiently to throw the disc, and so would 
all the magnets for lower numbers, that is, for 1. 2 and 3; but the 
magnet actuating disc 5. would not move. 

The foregoing may help you to devise an arrangement that 
will work, but unless you are fairly well posted in electrical wir- 
ing, and the operation of magnets, we would not advise you to 
try it because to operate, the various parts of the system must 
be properly adjusted, and such adjustment cannot be obtained 
by any one who has not had some experience in such matters. 
Any electrical bell hanger, who has installed hotel annunciators, 
ought to be able to work out a simple arrangement that will ac- 
complish the object in a satisfactory manner. 
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GAS ENGINE DESIGN.-6. 



[ PIBTONS. OONNEOTINO-BOD8 AND CRANKS. 
E. W. RoBBkTS. 

iviag the question of valves and their accessories until wc 
inished with the major parts of the engine, the proportions 
I piston will now be considered. With a few unimportant ex- 
>n(, all gas engines employ a trunk piston with one end of 
dnnecting rod pivoted on a pin fastened in the piston itself 
is done for the reason that great dithculty has been exper- 
d with keeping the temperature of a piston rod at a point 
t will permit of its use without cutting. Several engines 
been designed that employ a piston-rod successfully but 
by no means represent general practice in the gas engine 

ITJ. 

ide the proportion between the length of the piston and the 
;ter of the cylinder, varies with the designer and is quite fre- 
Ijf the outcome of guess-work — popularly termed "judg- 
%-tverage practice appears to be to make the length of the 



pressure upon one square iacb o( the pUton area, ( = value of 
line b'm in Fig. xt.) 

irD* 

Since the area of the piston ia eqtul . it will then be evi- 

4 
dent from the previous paragraph that the total aide pressure of 
prD" 

the piston = . 

4 

But the projected area of the piston is equal to DL and since 
the pressure per square mch of this projected area should not ex- 
ceed x> pounds, another expression for the total side pressure is 
20DL. Placing these two expressions equal, 

pirD* pirD 
ao D L = ; or L = {19) 

4 80 

In Fig. ao the highest pressure for p is found to be 33 pounds 
and substituting this pressure for p in formola 19^ the equation 

3a X 3.I4>6 X D 
becomes L = ; L = 1-26 



60 



D nearly, the result 




IMkcram for natflng Piston Pr*aaur«. 

one-third greater than the diameter, although a case is 
ionally found in which the length is twice the diameter of 
ylindcr. Mr. Wm. Norris, an English writer on the sub- 
fives as a rule for the length of the piston, that the max!- 
pressure per square inch of projected area should not. in 
ia«. exceed 20 pounds. In order to find what this pressure 
: writer will follow the graphical method suggested by Mr. 
is. and apply it to the indicator diagram Fig. 11. article 2. 
ig the connecting rod as twice the stroke of the engine, the 
arc upon the piston per square inch of cylinder area is 
. a« shown in Fig. 20. First lay out the diagram D. and 
iatance AB— the length of the connectitg rod — (twice the 
e in this case); then the distance BC = J/J the stroke, 
ribc the quadrant B E with the radius equal to C B. The arc 
be continued 10 a half circle, if desired, to show the pres- 
on the piston throughout the stroke, but it is unnecessary 
so for this case, as the maximum pressure in this form of 
am will be found on the first half of the stroke. Erect the 
Ml lines a, c. d. e as close together as appears to be re- 
and, from their intersections with the atmosphere line 
ike arcs cutting the quadrant B E with a radius equal to 
of the connecting rod. The method of finding the 
Bf at the various points of the stroke between the piston 
cylinder may be shown by a single example as when 
m is at the point a. To find the pressure at point a lay 
^dicttflce ab along the line X Y. which will locate the 
'; from b' erect the perpendicular b'm, meeting the line 
m The distance b'm is that rcpresensing the side pressure 
; piston on the cylinder wall, computed from the presture 
quart inch as shown by the indicator diagram. The total 
ihrust of the piston would therefore be b'm X the area of 
iston. 

order to simplify the calculation of the length of the piston. 
Titer has derived a formula in the following manner: 
D = the diameter of the cylinder, in inches. 
L ^ the length of the stroke, in inches, 
t mudmum side pressure of the piston corresponding to the 



showing that the ratio L = 1 l-^j D is 
ample for these conditions which in 
practice are dose to tlie average limit. 

An example of a class of piston that 
is in use in many gas engines is shown 
in Fig. 21. The various proportions of 
the piston are based upon the diameter 
of the cylinder and are as follows: 
A = .o8D 
B = .07 D 

C = J4 B = .035 D. 
E = .035 D + >i' 
F = H :s G = .04 D. 
M = N = 2/3 D or Ji the length T 
I = I 1/3 D 

The diameter R of the piston ring is 
usually from 1 per cent, to 15 greater 
than the diameter of the cylinder. For 
a six-inch piston this would give as the diameter of the ring 6 i-i6' 
to 6 3-33". The thickness of the ring at S. its widest portion, should 
be about 1/16" greater than its width, or .035 D -f- 1*16", and the 
thickness at T should b« about 2/3 S. The writer was once asked 
by the superintendent of a gas engine factory to calculate the 
shape of cross-section for a ring of this sort which would be of 
equal strength throughout, the width of the ring being necessarily 
the same at all points. Referring to any work on the subject of 
mechanics, it will be found that such a beam, if rigidly supported 
at the center, should have straight sides which taper to nothing 
at the- outer end. It would, of course, be unpractical to make 
the ring of such a form and the writer was compelled to resort 
to practical experience in order to decide upon the best form- 
In turning up a packing ring for a gas engine, the opening 
should be cut before the out.tide of the ring is finished to size. 
The ring should then be clamped in a jig with the ends sprung 
together. While in this position the ring should be turned to 
the same diameter as the bore of the cylinder. Only in (his 
manner can a tight ring be secured that will successfully with- 
stand the high pressures now in vogue in gas engine practice 
The number of rings that should be used in a gas engine cylinder 
is a subject of some difference of opinion. It is not customary 
to use less than three Hogs in the smallest engines, and usually 
the number of rings is increased to four for sizes above 8' 
diameter. One of these rings is quite often placed aa shown 
by the dotted lines at X. many gas engine builders claiming that 
it relieves the piston of pressure on the cylinder .\s the piston 
is not in any case supported by the rings, the writer fails to see 
the force of such an argument, and believes that a ring in this 
position is of doubtful utility. Quite often five nngt arc 
found in pistons above 12* diameter, With the proportions giv- 
en in Fig. 3l, it would be necessary to move the pi»ton-pin in 
case all Ave rings were placed at the head end of the piston. 

In small pistons the web G is usually omitted and the piston 
constructed as shown by tJic dotted line The extra thickness 
of meul at A. is for the porpoae of preventing (be f^st ring 
from becoming over-heated, and. in some engines, a wTOVth* 
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iron plate is bolted to the head of the piston with an asbestos pad 
between the plate and the piston. Another attachment to the 
cylinder head is what is called a compression plate and is bolted 
to the piston head in case the engine is to run at high altitudes, 
where the pressure of the atmosphere is considerably below that 
found at the sea-level. It is best to attach these plates to a pis- 
iton for altitudes exceeding 5,000 feet. It is as well to caution the 
designer against permitting projections of any sort upon the 
head of the piston or at any point within the compression space 
that is not subject to the cooling effect of the water-jacket. It is 
not generally known, but it is nevertheless true that considerable 
trouble is experienced with engines in which this precaution has 
been neglected. Where fuels having a low igrnition point are em- 
ployed, such as eases rich in hydrogen, gasoline and acetylene, 
this precaution should be doubled. Either the projections them- 
selves, or deposits of carbon which collect upon them, become 
heated to a comparatively high temperature, with the result that 



pose it is necessary to compute the diameter of the cratikshaft 
for an engine 16 X 24 and with a maximum pressure within the 
cylinder of 300 pounds per square inch. In this case the length 
of the stroke is ij4 times the diameter of the cylinder and form- 
ula 2id may be used if the shaft is to be made of sicel, which is 
undoubtedly the best material. Substituting in the formula it be- 
comes S =.059 X 16 V300. The cube root of 300 may be found 
from a table of roots and is 6.6943. the first two figures of which 
arc sufficient for the purpose, and .059 X 16 X 6.69 = 6.3, say a 
6yi shaft. For wrought iron, the shaft should be 

.064 X 16 X 6.69 = 6.88, say a 6ii shaft. 

Take the same size cylinder but with a stroke of 20", and for 
eteel it becomes necessary to employ formula 21b giving the 
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Fig, SI , Daatgn >ad ProporUona for PtoUm. 

Fprematurc ignition takes place, sometimes as early as during 
■the suction stroke. 

The diameter and length of the piston-pin should be such that 
the total mean pressure upon the pin should not exceed 750 
pounds per square inch of projected area. It is customary to 
make the leneth W the same as that of the cranK pin in order 
that the brasses may be the more readily lined up. Considering 
therefore the length W as already determined, the diameter P 
may be found by means of the following formula: 
Letting A = the area of the piston, 

p =: the mean eflfective pressure. 
Ap 
P = (TO) 

750 XW 
The metal at the outside of the piston assists in supporting the 
pin so the dimension Q may be made 1.5 P- A good propor- 
tion for the set screw Z is to make its diameter J4 that of P. The 
diameter V should be enough less than that of the pin to make 
a good shoulder, the proportion shown in the figure being 
V = .8P. 

With the exception of the smaller sites, three horsepower and 
below, nearly all American-made gas engines are fitted with 
slab cranks. The general formulas for the diameter of a crank- 
shaft are tho.sc given below: 
Let S = the diameter of the crankshait. 
L = the length of the stroke in inches. 
D = the diameter of the cylinder, 
m = the maximum pressure within the cylinder. 

S =056 t' m L D' for wrought iron. (aia) 

S = .05a 4' m LHOMor steel. (21b) 

In case the length of the stroke is ij^ times the diameter of the 
cylinder, these formulas may be further simplified to: 

S =: 064 D \m for wrought iron (21c) 

S= 059 D vraTfor steel. (2id) 

In order to illustrate the application of these formulas, sup- 



equation S = .05a V300 X ao X iti*. the product under the radical 
sign becomes 300 X 20 X 256 = 1,536.000, and the cube root ol 
1.536,000 is 115.38, .052 X 11536 = 6. For wrought iron the shaft 

should be .056X115.36=6.45, 
say, a 6^2 inch shaft. In either 
of these computations the deci- 
mal .36 may be dropped and 
the three first figures 115 em- 
ployed. The reader is askeil 
to remember that the writer is 
still using the slide-rule for 
these computations. 

The diameter of the crank- 
pin should be made at least iVi 
times that of the shaft. The 
diameter of the pin for the 16 x 
24 engine using a steel shaft 
would be 6 X 1.125 = 6H- The 
projected area of the pin should 
be such tliat the maximum 
pressure upon it does not ex- 
ceed 400 pounds per square 
inch, and in order to determine 
the length of the pin, the diam- 
eter being known, employ the 



following formula: 

Let q = the diameter of the pin, 
f = the length of the pin; 

A and p as in formula 20; 

Ap 

Then f = 

40oq 

In this example just cited, to find the length of the pin, the 
proper substitution in the formula, calling the M.E.P. 75 pounds, 
gives 

aoi X 75 

f = = 5-64 say sH- 

400 X 6 75 

Continuing with the same engine compute the diameter of the 
piston pin by means of formula 20. The length of the pin will 





be taken as f,%, or the same as that of the crankpin. Substitut- 
ing in the formula: 

201 X 75 

P = =. 3.6 say 35^' diameter for the piston pin. 

750 X 5 62s 

The reason for allowing so much more pressure upon the pis- 
ton pin is that it is not subjected to the amount of turning move- 
ment that occurs with the crankpin. 

So much difference of opinion exists regarding the amount of 
pressure to allow on the crankpin journals, and the figures for 
this purpose are so wide apart, that the writer has decided to 
give a proportion for the length of the crankshaft journal. The 
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practice in th« United States appears to be. to make 
h of the bearing 2 to 2.5 times the diameter of the 
ft, denoted by I in the Fig. 22. The remaining propor- 
as follows: 
t= .86 (83) 

w = 1.4s (24) 

f= .25 (25) 

I is often the case, a gear is placed between the bearing 
b crankweb, a space must be allowed for it. It is quite 
ptnt when erectmg the engine, if the shaft be turned about 
lirgcr where the gear is placed than for the remainder of 
|lh. in order that the gear may be slipped over the shaft 
reaches its po!:ition and then be put in place with a snug 
Ittle often the crankpin is oiled by means of an oil-hole 
l^througb the center of the pin and out to the surface. A 
^e as used to connect this hole with a collar on the shaft 
I oil 14 distributed by means of the centrifugal force, 
connecting rod of a gas engine is not the least important 
I and many an engine has been hopelessly wrecked by an 
pned or defective connecting 
fhe writer remembers a case ' " " 

It where a fifty horse-power 
I returned to the factory in a 
pble shape, the rod having 
\ in the middle with a clean 
11, denoting that the material 
I to blame. The designer con- 
|S|n a shamefaced sort of way, 

t "kinder didn't figgcr it." 
investigation proved that the 
f bad been designed and built 
\t, and that the rod used was 
ly intended for a forty horse- 
gine. 

fnllowiiig formula will be 
give ample dimensions for 
ng rods made from mild 
^c mean <liame{cr of the rod is taken as half the sum 
Diameters of the two ends: 
jf = the mean "diameter of the rod. 
I = lh« diameter of the cylinder. 

I =: th« length of the rod between the centers 01 the pins 
\ in inches. 

kst the maximum pressure in the cylinder. 

Ir = .035 * D 1 » in' (a6) 

■« formula is a somewhat puzzling one for some to handle, 
er has deduced the following modifications for cases in 

e stroke of the engine is I'/i times the diameter of the 
; L being the length of the stroke in inches. 

L = 3 I. r = .06D Vm. (a6a) 

L = 2.S I. r = .068 D Vm (26bj 

L = 3 I, r = .074D Vm. (36c) 

(ther simplification of these formulas for the various maxi- 
ressurc tn use may be made, and they may be brought to 
lb r = FD. (J6d). 

values of F for the different values of and for the three 
goos of 1 to L are shown in the following table: 



rod is marked r, the diameter of the crankpm q and the diameter 
of the piston p. These proportions are; 
a = 1.2 r. («7) 

b = .265 r (a8) 

c = .5 q or at least .8r (ap) 

d = .6 P or at least sr. (30) 

j = k = .85P (3t) 

r=« = ,85q (3«) 

m = .i7P (33) 

n = .i7q. (34) 

Dotted lines at f and g show short projections from the ends of 
the rod into the brasses for the purpose of holding them in line 
Quite often the projections are on the brass and the hole is bored 
in the end of the rod. but the method illustrated is much simpler 
to make, as the projection on the rod may be turned in the lathe 
and it is much easier to bore the hole in the brass than in the 
rod, as any one who has run a lathe will probably -see. The pro- 
portions given above are intended merely as a guide to the de- 
signer, and are derived from tables of dimensions of gas engine 
connecting rods which ari- m daily use. The taper of the rod or 
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When 


= 2L. 


When 


= 2.5L. 


\Vh< 


;n 1 = 3L 


m = 


F 


= 


Frr 




F = 


UP 


.236 




.368 




.391 


260 


.245 




277 




303 


*» 


253 




.388 




-313 


360 


.261 




.396 




.33a 


400 


.268 




.304 




.331 



proportions of length and the maximum pressure to be 
vary from tho^e given in the above table, the next 
lilralue should be taken. The proponions derived will be 
to the cfarrect result. 
ITS to be the most common practice in gas cngmc con- 
to u*e a connecting rod of the marine type, as shown 
aa The proportions for the various part* of the rod 
[braues are based upon both the diameter of the rod and 
eter of the pins, tn Pig. 23. the mean diameter of the 



the difference between the diameters at A and at B is about % 
inch to each foot of length between centers. 

The application of formula (26d) may be shown by means of 
the following example: Suppose it is necessary to find the mean 
diameter of a coiiticctiqg rod for a ao x 50 engine, when the 
length of the rod is 70' center to center, and the maximum pres- 
sure is 300 pounds The 'length of the stroke being xVt times 
the diameter of the cylinder, the formula 36 d will apply. The 
pressure is not given in the table, nor is the ratio of the length 
of the rod to the stroke, which is 70 -?- 30 = 3 1/3. If it is de- 
sired to get very close to its correct value it mar be done by in- 
terpolation as follows: First, find two values for F correspond- 
ing closely to 300 pounds in the columns I = 2L and I = 3 $1- 
As 300 is half way between 380 and 300, take half the difference 
between the values opposite these figures and add Ihem to the 
values opposite 380. Half .253 — .245 is equal to .004 and .345 + 
.004 = 249; .388 — .277= ott and half of .011 it .tnss, say 006: 
.277 -f- .006 = -383. These are the figures that correspond very 
nearly to the values of P when the pressure is 300 pounds and 
when I = 3L and 1 = 2.5L respectively. The ratio 2 1/3 is 3/5 
of the way between 3L and 3.5L. and tn get the right valtte ol 
P for this ratio, take 3/5 of the difference between .249 and .3$3 
and add it to .249. This difference i« ,034 and 3/5 of 034 is 
nearly .031. Hence the value for P is .349 -f jsa\ ■=. .rj. The 
formula then becomes r •= .27D and since D = ao*. r == ^ X <» 
= %jC, say 5H or 5)4 in<h«». 

• • • 

woNonrm« axlb. 

(Special Cable to the N. Y. Herald) 
Paris. Thursday. — .\ big locomotive it nearly ready for the 
Northern Railway. It is twenty metres (sixty-live atid a half 
feet) long, and has 6ve axles, of which two are forward, tiro 
driving and a big axle at the rear, which, it is claimed, fives 
great speed. 

.\ttached to it is a tender having four wheel* and carrying 
6,000 kilos (six and three-fifth ton*) of coal and twraty cubic 
metres (706 cubic feet or 4.4W gallons) of water. 



«44 



MACHINERY. 



April, r9oa 



AN AUTOMATIC DIVIDINO ENGINE. 
The advance made in astronomy, and in civil engrineering dur- 
ing the last two centuries, has been made possible by the per- 
fection of the telescope, the fine and accurate graduation of the 
circle, and the skill applied in the combination of metals in the 
construction of instruments of precision. The demands of the 
users of instruments have taxed the ingenuity of the makers, con- 
stantly requiring greater perfection, and the greatest difficulty has 
been to divide the circle accurately into degrees, minutes and 
seconds. It is only within recent years that machinery has been 
constructed that will do this graduation work with almost abso- 
lute accuracy, and at the same time automatically. To-day there 
are less than a dozen first-class dividing engines in America. 
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A Maohlaa thAt wlU IHrlde wlthls Two Baoooda of aa Arc. 

In a recent number of the "Engineering News" was an article 
by C. L. Berger, Boston. Mass., containing a description and il- 
lustration of a dividing engine designed and constructed by Wil- 
liam Wurdemann, Washington, D. C, and now in possession of 
Messrs. C. L. Berger & Sons, Boston, Mass. From this article 
the accompanying notes are taken and we are indebted to the 
"Engineering News" for the photograph from which the illustra- 
tion is made. This dividing engine is worthy of note, not only 
because of its novelty, but because of the accuracy attained in its 
use. It is claimed for it that it will divide a circle within an 
error of two seconds of an arc, or, expressed in clearer terms, 
this error, if laid out on the arc of a circle four miles in diameter, 
would amount to but one inch. 

On the main iron circle of the engine is inlaid a silver ring 
graduated to lo minutes of arc, a space corresponding to one of 
the teeth on the edge of the circle. This graduation can be con- 
trolled by four micrometer-microscopes for verification of the 
work of the engine. The circle is moved by a tangent screw 
gearing, one revolution of which moves the main circle lo min- 
utes of arc. A drum head on the tangent screw is graduated into 
I20 spaces, which permits the movement of the circle in arcs of 
5 seconds. The driving screws are employed, geared together so 
as to move in the same direction and at the same speed, and ar- 
ranged on opposite sides of the circle. Driving the circle by two 
screws tends to divide and equalize any errors or diflFerences aris- 
ing irom slight imperfections in the gear teeth or screws. In con- 
sequence of the greater contact surface between the moving 
screws and the engaging teeth of the screw there is less pressure 
and friction on the part of the circle engaged by the screws, and 
the bearing is relieved of side pressure. 

With this engine, circles can be graduated in spaces of degrees, 
and 30, 20, 15. 10, s or 2'. Circles are either read by micrometer- 



microscopes to single seconds of arcs, or to 5, 10, 15, 20 or 30", 
according to the fineness of the graduations, by the use of ver- 
niers; or by a special vernier to hundredths of a degree, instead 
of minutes. On top of the graduating circle is placed the center- 
ing apparatus, whereon the circle to be graduated can be mount- 
ed and truly centered and clamped, so that each circle will truly 
coincide with the vertical axis of the dividing engine. This is 
accomplished by a spirit level reading to single seconds of arc. 
To graduate a circle to half-degrees requires about three houn; 
if a finer graduation is required a correspondingly longer time is 
necessary. The whole engine is so arranged that it works auto- 
matically. It is driven by an electric motor and requires no per- 
sonal attention when once started. 

The axis of the circle is of novel shape; it is a perfect cylinder 
where it is attached to the circle, and ends below in a hard steel 
cone which bears the weight. The effect of this long cylindrical 
axis is that the circle turns with uniform ease under all condi- 
tions of temperature. The axis enters a cast-iron column, into 
which its upper end is perfectly fitted, so as to turn easily with- 
out any possible shake. The column is supported on a cast-iron 
tripod with leveling screws that step into iron cups. The engine 
is made of iron and steel and the most important parts are hard- 
ened. The circle and its bearings are of hard cast-iron, a dense 
metal, with a small coefhcient of expansion by heat which re- 
duces to a minimum the variations due to changes in tempera- 
ture. 

* • * 

In a recent paper, read before the Engineers' Club of Phila- 
delphia, John Birkinbine presented many interesting facts relat- 
ing to the utilization of waste products, one of which has special 
interest for tin-plate manufacturers. Mr. Birkinbine says: "The 
possibilities of utilizing waste in a single direction were sug- 
gested by a visit to a large button works in Connecticut, where 
I was informed that 90 tons of buttons had been made in one 
month. The material used to produce these buttons was the 
remnants of the sheets of tin plate from which the bottoms and 
caps of cans for blacking and other boxes had been cut. After 
the button blanks tiad been punched from this tin-plate the small 
triangles of metal connected by iron threads were compressed in 
a form under a drop-hammer, and subsequently shipped away to 

he made into sash weights." 

* * * 

ABOUT ARMAMENT AND ARMOR PLATES. 

During the exercises celebrating the seventy-fifth anniversary 
of the Franklin Institute of Philadelphia was an address by Rear 
Admiral Melville upon the modem warship. In the course of his 
address, which has recently been published in the "Journal" of 
the Franklin Institute, reference was made to the guns and 
armor of our modern ships. He stated that a I2.s-inch breech 
loading rifle 50 calibers long, and weighing 83 tons, will propel 
a shell weighing 880 pounds, by a powder charge of 624 pounds, 
at a velocity of over 2,620 feet per second, giving an energy at 
the muzzle of over 40,000 foot-tons, capable of penetrating at the 
muzzle over 45 inches of iron. This energy means that one of 
our battleships of about 12,000 tons displacement, and which 
could carry four of these guns, would at a single discharge de- 
velop a power sufficient to lift her bodily nearly 15 feet. It can 
readily be imagined, therefore, what the effect of a projectile 
from one of these guns would be when striking another vessel at 
close range. 

It is an extremely interesting story to read of what has been 
appropriately styled the "duel between guns and armor." Ai 
fast as one is improved so that its victory over the other seems 
assured, some inventor comes to the front with an improvement 
in the latter, which tor a time puts it ahead The armor on our 
monitors during the Civil War consisted simply of a number of 
one-inch plates bolted together. At the present day, a modem 
projectile would go through such armor as easily as a bullet 
penetrates pine boards, but long ago it was discovered that a 
given thickness of armor was much more efficient if rolled in a 
solid plate, and this was developed until some of the older Eng- 
lish battleships had iron armor as thick as 24 inches. The de- 
velopment of the gun soon showed that it was impossible to keep 
pace with it by mere additions to the thickness of the simple ar- 
mor, for a point was quickly reached where it was impossible to 
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carry the necessary weight of armor that would be thick enough. 
Then came the use of special plates, the compound armor, where 
ft hard face to break up the projectile was welded to a softer back 
10 give the necessary strength. This was followed by steel ar- 
mor, and then by the well-known Harvey process, which re* 
tcmbled the compound armor in having a hard face with a softer 
btck. bat where the plates were made from a single ingot with- 
out any welding. The Harvey process enabled an enormously 
(reater resistance to be obtained with a given weight of armor, 
but even it has been surpassed by the Krupp process, which en- 
ables 13 inches thickness to give the same resistance as 15 01 
Harvey ized plates, 

The tendency just now in naval design seems to be in the di- 
rection of having only one class of armored vessels which will be 
rery powerful armored cruisers with good armor protection and 
Ikigh speed. This means a vessel of about la.ooo to 14,000 tons 
displacement, with 8 to 10 inches of Krupp armor, 1 battery of 
10-inch rapid fire guns and a speed of about 20 to 21 knots. 

In connection with this subject it will be interesting, also, to 
^oote from a paper that recently appeared in the Proceedings of 
iIm EBgiaeers' Club, Philadelphia, with regard to armor plate 
The Knipp gas process, as it is called, is a secret process and 
the rights of its manufacture must be obtained through the fam- 
ous Krupps of Essen. Krupp armor shows remarkable tough- 
ncu combined with all the hardness of the best face-hardened 
armor: and. unlike armor manufactured by other well-known 
processes, the Krupp product maintains these qualities in the 
very thickest armor. The thickness of the hardness of Krupp's 
procCM Is about 1.7 to 2 inches. 

The Harvey process consists of the introduction of carbon by 
c«mmt»tioD into the face of an ordinary low carbon -steel plate, 
and fubsequentty it is water-hardened similar to an ordinary 
tool, .\fter this treatment it presents a hard-faced surface to the 
depth of about one inch, designed to stop and break up projec- 
tiles before serious penetration takes place. 

A* armor plates must necessarily be secured to the frame work 
of a vesael to hold them rigidly in place, a serious difficulty n 
met with. In order to secure the plate*, they must be drilled 
•ad tapped, and while this can be done before hardening, it is 
impoaMbie to do it after hardening by any known means, until 
ibe plate has been annealed. Drills of every design and method 
of tempering have been tried, but with no success; the plates can- 
not be drilled without annealing. The queation of being able to 
•Btieal the spots was thus becoming a serious matter; but. as 
iaany times before in other work of difficult character, the sub- 
tfle fluid was the only agent that solved the problem, so also in 
tkc case of taking the temper out of certain spoU to permit the 
drflUnc of holes in the harveyized plates, electricity came to the 
rcaesc on the eve of despair and failure. The Thomson Electric- 
Welding Company of Lynn, Mass.. made some experiments on 
harveyized plates, and very soon demonstrated their ability to 
any sarface however hardened, by sending a current of 
volume through any spot to be annealed, and by this means 
ndriBC the temperature of the spot to about looo* F.; and at 
that temperature there can be little doubt that the temper has 
been withdrawiL 

The interesting operation of annealing a plate is performed in 
the following manner: The transformer is placed in position. 
tbc contacts touching the plate on either side of the spot marked 
for annealing. Then the primary current is brought up by 
oicana o( the rheosUt, near at hand, to from eighty-five to nine- 
ty>6irc amperes for a period of from four to five minutes Thi- 
mctal between the two contact places soon attains a dull red 
beat, and this temperature is experimentally found by holding 
aaaall pine stick in contact with the spot until it takes fire. This 
h tfac maximum temperature desired to anneal the spot proper- 
ly. The current is now gradually diminished by turning the 
rilKMtat handle one point each minute until all the resistance is 
placed in circuit, and by this method the spot is gradually cooled 
aad the chilling of the plate prevented. 

By a simple process it is possible to harden the spots again. 
tJKtpt that in this case the current is turned from the contact 
potnla aaddenly, which causes a hardening instead of an anneal- 
tag action. 



NUMBBRINO HAMMER. 

RoB[.RT GHIMSMAW. 

In the forest and lumber yards of Germany and Austria there 
is used a style of hammer for marking logs and boards with 
consecutive numbers, which might prove advantageous to pat- 
tern shops for marking patterns, and in shipping departments 
of large manufacturing establishments sending out great quan- 
tities of small cases. 

The first style has a head with two number-wheels, each bear- 
ing digits o to 9 inclusive. The thousands, tens of thousands and 
hundreds of thousands not being so often changed, are not on 
wheels but on separate pieces c, which are changed as often as 
nece*$ary by removing the thumb-nut d. Pressing on the latch 
e, which lies along the handle, permits turning the wheels a. b. 
This device numbers up to 19.99O- Common printing ink is used- 
The numbers are about an inch high, and are deeply and sharply 
cut at their edges so as not to require great force to make a 
deep, sharp impression, 

A simpler contrivance is shown in Fig a, whidh has four 
wheels and numbers up to 10,999, and a stationary "1." and will 
also print a decimal fraction 0.5 at a separate blow. 




Both these baniracr* permit of a heavy blow and make a deep 
irnpression. Where, however, it is required to make but a light 
impression, or to make either a light or a very hard blow in a 
particular place and with greater regard to the direction in 
which the numbers lie. the four-wheel punch style showt) in 
Fig. 3 ia used. 

This has a figure for the one hundred thousands, which may 
be rolled into place and held there when desired; the other 
numbers arc on wheels held by a latch. There is. so far as I 
know, no patent on the first two styles; on the third only one 
German "Geschutz Muster" protection. 

I suggest that the first may be improved by the addition of a 
back head, which would not only give greater force to the Wow. 
but permit the use of the tool on very hard woods and in con- 
fined places where great exactitude of position is necessary, aa 
it may be placed on the spot where it is desired to number and 

be struck with a mallet. 

• • • 

It ii difficult to reaJiie that the woman who sent the first tele- 
graphic message — that is. the first practical telegraphic mes- 
sage, as we now understand the term — died only last month 
Telegraphy is such an everyday affair to most people nowadays 
that it seems almost incredible that the person who dispatched 
the very first mcaaage should have just died. Mrs. Smith was 
not a very old iroiimi ahr was 7>^but her lifetime spanned a 
period of marvelous industrial development, and from her 
father's friendship with Morse she was accorded the unique dia- 
tinction of sending the first message. The event became hlt- 
toric and made the young girl share in the honors of tdtgrapllir 
for all time. — Western Electrician. 
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INDEXING ON THE MILLING MACHINE. 
Editor Machinery: 

There is scarcely a machinist or apprentice who is not in- 
terested in the milling machine, which is an indispensable tool in 
the machine shop. While many of the readers of Machin- 
ery are familiar with the subject of indexing, there are probably 
those among the younger ones, to whom a few words on the 
principle of indexing may prove interesting. The dividing shaft 
of the indexing head on a universal milling machine usually 
makes 40 turns to one of the spindle, so that if we have a gear of 
40 teeth to cut, one turn of the crank is necessary for each 
tooth. For any required number of divisions, the shaft should 
be turned 4D/x turns. Thus for 8 divisions 40/8 = S whole 
turns. Again for 80 divisions 40/80 ~ Vt turn. If it is required 



ing over the index plates, we may find the nearest approxitna- 
tion to be 55-41 turns — 9-49 of a turn; that is, 5 complete 
turns and 5 holes on the 41-hole circle, and backward 9 holes od 
the 49-hole circle. That the error in this is slight can be easily 

shown. Thus, 5/, -/, = 4lfl!!e "d ^j||| = 40 X |SSf = 8.09999 - 
and 10 X 8 099917 + = So. 9999 -f-. It is apparent that this vam- 
tion is so small as to make no practical difTerence. 

The accompanying views in Fig. i show the construction of 
the Brown & Sharpe index head, the crank-shaft and worm be- 
ing indicated by O and A, the stop-pin by P and the back stop- 
pin by R. Fig, 2 shows how we made the back stop-pin of our 
machine fit into four circles of holes. A circle of holes that we 
desired to use came to one side of the back stop-pin; so a scg- 
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to cut a 25-tooth gear 40/25 — t 15/25 = i 3-5 turns. Now, 
looking over the index plates furnished with the machine, for a 
circle of holes which can be divided by the denominator of the 
fraction (in this case 5) cither 15. 20, 25, etc., would do. Sup- 
pose we find one of 20 hol'js, then 20/5 = 4 and 4/4 X 
3/5= 12/20; then, one complete turn and 12 holes would be the 
:equired division for each tooth. Sometimes an odd division is 
required which cannot be obtained in the usual way. by the 
index plates furnished with the machine. In cases of this kind 
the problem can usually be solved by differential or compound 
indexing. Thus, for a gear having 69 teeth, if there be no index 
circle of 69 holes, the division may be obtained by diflFcrential 
indexing; that is, by using the back stop pin in one circle of 
holes, and the front pin in another. Thus, 40-69 = 63-69 — 23-69 
=21-23 — 1-3, then by moving the crank 21 holes on the 23-hole 
circle, and then leaving the front or crank pin in its hole, in 
the index plate, take the back or stop pin out and move the plate 
and spindle backwards. 5 holes in the 15-hoIe circle, or 6 holes 
in the i8-hole circle, or 7 holes in the 21-hole circle, according 
as to which is used. This will give the required 40-69th of a 
turn of the dividing shaft. J^gain, suppose there is a gear of 81 
teeth to be cut, and no index circle of 81 holes at hand. This 
may necessitate going around with the spindle a number of 
times, say to, 8t-io = 8 i-io, then for each time around there 
would be 81-10 divisions. We could prove this graphically by 
drawing any circle of convenient diameter and dividing it into 
8 i-(0 divisions. Then, by stepping around the circle 10 times, 
there would be 81 equal divisions. After calculating and look- 



ment was riveted on to the face of the pin R and a hole drilled 
through it of the same size as the holes in the index plate. A 
removable pin p was used instead of the back stop-pin, which 
was pushed out of engagement with the index plate. The pin 
p was removed when moving the index plate and then pushed 
through the plate into the hole in the riveted piece b. 




Tig. i. AttMdunant fbr Compound Iod«xlac, 

The method of compound indexing is pretty thoroughly ex- 
plained in Brown & Sharpe's "Treatise on Milling Machines^" 
whi(ih gives solutions that require the index plates furnished 
with their machines mostly. Compound indexing admits of a 
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variety of solutions. It mifirht be interesting if some of the 
readers of Machinery would contribute upon this subject. 

John T. Giddincs. 

E*Mt Providence. R. I. 

« • • 

METHOD OF 8UPPORTINO LEAD SCREW ON 
OLD LATHE. 
Maciknery: 
7 hive read with much interest Mr. F. Emerson's article in the 

February number, giving his method of supporting long lead 

screws on a lathe, and possibly 
a method I have seen in lue 
for accomplishing that end 
may interest him and others. 

A long trough .\ was cast In 
icgral with the front of the bed, 
'1$ !ihown in the sketch, and 
the lead screw laid therein. 
The trough being ihe same 
length as the threaded part of 
the screw and of the same in- 
ternal diameter, the screw was 
thoroughly supported. It had 
the usual bracket bearings at 
the ends. The nut was like an 
ordinary split nut without the 
lower half, the upper half be- 
ing worked by a lever in the 
apron in much the usual man- 





tar aapportlBf Ii«Ui» Borww. 



oer. The lathe is m u»e every day at the present time. 

McKeesport, Pa. g. j. H. 

* • • 

TO PREVENT RADIATORS FILLING WITH 
WATER. 
Ed*t«r Machinery: 

I bad the same trouble with my steam-heating plant as men- 
tioned by H. H. in question 33 in the January issue of Machin- 
■«y and show him, in the accompanying diagram, how he may 
OTcrcome the difficulty. If he -will pipe his boiler and radiators as 
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nptos ror H*i»ttna BoUvr mmA Hadlator 

ihowB SO that a trap is formed in the return pipe at A and have 
the rctam pipe* inclined throughout their length towards the 
pocket, the circulation will be in the right direction and the rad- 
iators will keep free from water. F, H. Neai. 

MeadviUe, Pa, 

• • • 

A GRAVITY SUPPLY FOR STEAM BOILERS. 
Ediitr Macbinsky: 

To die readers of Machinery I submit a novel method of 
sopplj for steam boilers with feed water, while under pressure. 
The priadpal feature of this device is its simplicity. It is easily 
sppUed aad manipulated. It is excellent for laboratory purpous 
where the absence of the pulsations of a pump or injector is ■ 



factor. For experimental work in steam and hot water, or tn 
compounding and mixing under high pressures and tempera- 
tures, it will be found a safe and reliable arrangement 

In the annexed sketch, S is the boiler to be supplied with 
water, while under high pressure; B is a reservoir made suffi- 
ciently strong to stand the boiler pressure, the bottom of which 
is placed at or above the water line in boiler; C is a valve in tht 
steam pipe leading from the boiler to the top of the reservoir; 
D is a valve in the supply pipe leading from the bottom of reser- 
voir to the boiler below water line; E is a valve with funnel for 
charging the reservoir; G and H are valves on tlie supply pipes 
from the hydrant and cistern; I is an air cock to allow the air to 
escape from the tank while charging. 

To operate this gravity device, first charge the tank, either 
ihrougli the valve E or from the hyirant and. when full, close 
the valve E. If you wish to use the hydrant, leave the valve G 
open and if the cistern be used, open the valve H and close the 
valve G. After steam is generated and feed water is required 
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open the valve C on steam pipe, which allows the boiler pre* 
yiTt to enter the reservoir, thus equalif ing the pressure and dos- 
ing the checks on the hydrant, or cistern pipes, as the case may 
be. then open the valve D. in the supply pipe. The water in the 
reservoir being under the same pressure as that in the boiler, 
and above iu line, will flow by gravity mto the boiler, thus sup- 
plying it with the amount that is in the tank. Then dose llie 
valves C and D. The steam remaining in the reservoir will 
condense and form a partial vacuum which will allow the water 
to flow in from the hydrant pressure or. by atmnsphenc pre»- 
flitre, from the cistern. The water in flowing into the tank 
passes through a douche or jet which sprays the water and con- 
denses whatever of vapor remains in the rcscnrair. This opera* 
tiOB can be continued as long as there is steam in the boiler. 
I have demonstrated the practical utility of this device on more 
than one occasion, and it needs only a trial to be properly ap- 
preciated. Ceo. C Stani-ey. 

Norfolk Navy Yard. 

• • • 

DRAFTSMAN V8 SHOPMAN. 
Editor Macuinery: 

Without the slightest intention of stirring up any disctuskm or 
ill-feeling between the shop and drafting room, I show the de- 
sign of a draftsman who, though a splendid fellow and very 
bright, had never had shop experience nor much outside woffc. 
As will be seen, it is the head of a Jacketed cylinder. 

The original drawing called for the joints .\ B C and D in 
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Figr. I and, while these are easy to put on paper they are a trifle 
more difficult to make in the shop; and. even if made, the un- 
equal expansion raises Cain with them when they are in service. 
The shopman kicked right away, on account of the expense it 
would be to make these joints and his experience told him they 
would not stay tight; so a perfectly flat head was substituted. 
This, however, wasn't a howling success and finally Mr. Shop- 
man suggested the head shown in lower cut. Fig. 2. The cylin- 
der is faced off perfectly flat and the main head F is also perfectly 
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Double Bead for OyUnder. 

flat and extends to X X. This is bolted down as shown, but 
under this, and extending clear to tht outer edge, is a copper 
gasket G, preferably slightly corrugated. The outer ring E 
slips over or around the main head and is also bolted down 
on the copper gasket This allows for any expaniion, makes 
a tight joint and has been very successful. 

Frank C, Hudson. 

• * « 

THE GIRCtrMFBBBNCB OF ELLIPSES. 
Editor Machinerv: 

Has any reader of Machinery, in laying out elliptical gears or 
some other job, ever wanted to know the length of the circum- 
ference of the ellipse? And did he then try to figure it out and 
find that the authorities differ so much as to compel him to step 
it off with a pair of dividers? If so, he may appreciate the short 
way given by the diagram, one that requires no figuring, either. 
It's easy; just try it once by following the instructions and ex- 
ample worked out on the diagram itself with dotted lines to help 
steer a clear course. 

This diagram is also a whole table of circle circumferences, be- 
cause a circle is only an ellipse whose diameters are all equal. 
The top slant line, ratio i, is to be used for the circle. 

While the scales are marked 1 to 10 and i to 32, they are really 
good for any figures; the i may be read as 10, 100, 1000, or frac- 
tional as 0.1, o.oi, etc. Of course, whatever ciphers are added 
must be added to all the other figures in the scales. 

This diagram has been worked out by a rule given in the 
"Home Study Magazine." which says that 
3 1416 ( 
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C = circumference, 

D = major diameter. 

d ^ minor diameter. 

This looks rather formidable, and is rather long; but let it 
once be figured out and plotted on a diagram and it is only a 
peculiar curved line. 

Take the second example given with D = 8 and d = 2.5, then 
the rule works out C = 17,5. which is fairly well approximated by 
the 17,55 from the diagram. 

Some othdV authorities give other rules. 

Nystrom says 

C = 2 v D» -I- T.q674 d« 
and while this is shorter, it is also short in the result, as it 
gives only 17.J in the special case used. 

Moleswortb makes a stab with a great big bowie that looks 
like this 
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and comes out 18.001. That is what he calls an approximation. 
Now while Nystrom might make a man feel that he probably 



could keep his waist belt tightened up a notch. Moleswortb cer- 
tainly does not believe that "enough is as good as a feast," but 
wants to kill by indigestion ; at any rate he would be exceeding!; 
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CIRCUMFtR£NC£S AND AXES OF ELLIPSES. 

To And drciunferenca wtaeo alant ror ratio la Inacribad. Olven major dUn- 
ater, 8 Inchea, and minor diameter, 4 tnctiaa ; than ratio equala SL Traoa au^or 
diameter 8 Inotaea down to alant a. th«n aoroaato yertlcal aeale and raad tb' 
cumferenoe, ie,3& tnchea. 

When no alant la Inacrlbad. Major diameter, 8 tnchea: minor, 3.S: ratio, 
B-8.G or 3.3. Trao« 3.2 doira to onrre, acroaa to right hand edge . from InUr- 
aeotloh laj In alant towiu-d O. Proocadlng aa above glvea drcumferanoc. 17.66 
Inobea. 

likely to kill one's job if the boss's eagle eye lit on the botchd 
resultant from an implicit trust in Moleswortb. Henry Hiss. 



RIG FOR GRINDING CARBON BRUSHES. 

Editor Machinery: 

The accompanying sketch shows a holder that I made for sind- 
papering the carbon brushes of dynamos or motors to fit the arc 
of the commutator. The holder is made of stiff wire %' in 
diameter, bent into the general shape shown, and is preferably 
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fitted with a handle, for convenience in using. It has the piece B 
fitted between the frame at each end and soldered fast A sleeve 
from falling off the ends of the wire frame. To use the device, a 
strip of sandpaper is bent around the end of the frame as shown 
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lild the slfcvc C pushed down to hold it in position. The 
|j)«r is then passed under the brush so thai the abrasive 
I presented to it and then bent around the otiicr end of the 
and secured by the holder as in the first instance. Now. 
i»ping the handle (or the frame, if a handle is not provided) 
ke sandpaper pressed down to the commutator, the brush 
k quickly and easily ground to the correct shape, by work- 
e rig back and forth. Wm. W. Cowlrs 

rington, Conn. 

* • * 

8AL.T AND PEPPER SHAKER CAPS. 
Machimssy: 

W many persons in using a salt or pepper shaker stop to 
ibow the caps are manufactured, the stock used in nearly 
i«t being sterling silver. As I have never come across an 
; on this particular subject. I will endeavor to give the 
s of Machineby a description of the an of making these 
lod also ol the tools used in their manufacture. I was em- 
P in a shop near New York whose business was composed 
jr of the manufacturing of novelties of silver and gold plate, 
lost prominent article being salt and pepper caps which 
iotd to outside parties, placed by them on the bottles and 
the market. 
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JIC* »Dd Toola Vm»a In MaUac Skit and r«pp*r Top* 

ibegin with the first operation, the silver is melted in a cra- 
llnd poured into a mold, more commonly called an in- 
jher which it is rolled in a rolling mill to the thickness de- 
"which in most cases varies from .ooj to .010 of an inch. 
\g the process of rolling, the silver is annealed several times 
living slowly through a gas furnace. After it has been put 
fh the rolls for the last time, it is again annealed and then 
xt The annealing of silver causes it to become discolored 
he process of pickling removes all substances adhering to it 
tolurnt it to its original color. The silver is then stripped 
fpropcr width by rolling through a machine termed shears. 
|| next operation practically comprises three operations: 
ff. drawing and striking the figure on the top of the cap. 
bolt o>ed for this work are shown in Fig. t, in their reN 
■ositions as they go into the press. The press is called a 
{(-acting press, owing to the fact that it has an outside or 
|g plunger and an inside or drawing plunger, the outside 
fg cutting the stock and the inside one (which works through 
Mer plunger) drawing the stock into the form of a cup. A, 
I. is the holder which is bolted to the bed of the press. The 
r contains the cutting and drawing die B and the engraved 
Iwhich strikes the figure on the top. D is the cutting plan- 
rhifh fitf the large part of the hole in die B which cut* out 
lank for drawing. E is the drawing plunger which fits the 
irt of the hole in die B, allowing space for the stock to 
;b. The holder is made of cast iron, sel-screwcd to 
diet as shown in Fig. i, an end view being shown in 
Pif. I represents a strip of iron bolted to each side 




of the holder, one end having a slotted boie ifom' which die 
C can easily be removed by slackening the screws and raismg 
one end. When in use the strap is clamped by the screw at 
each end. while the screw tn the center clamps the striking die 
lu the bottom of the holder. Fig. 7 shows the cutting and draW' 
ing die and Fig. 6 the engrai-ed or striking die. 

Now comes the operation of spinning, which it done by plac- 
ing a hardwood block on the spindle of a speed lathe and turn- 
ing a recess in the end the form of the cap that is to be spun. At 
there are a number of sizes, styles and figures, there is a sep- 
arate block for every one. Having turned a recess in the block, 
a piece of sheet brass, with the same form and figure stamped 
into it as those on the rap^^ to be spun is placed in the recess 
And the comers are turned and tacked on the tides of tlie block. 
This is called a jacket, and a jacket with the block is termed a 
chuck. A tool to hold the caps in the chuck is shuwn in Fig 
8. This tool is used as an ordinary lathe center, one end being 
fitted in the center hole of the footstock, the opposite end being 
turned to the shape like that of the cap to be spun. There be- 
ing one or more beads on nearly all ol the caps, the center 
lias to be formed the same shape. If it were rotind. the caps 
could not be removed after the spinning had beett completed 
To overcome this obstacle, the back of the center is turned off 

JUM enough to allow the cap to be 
prCMed forward and slide over the 
top of the brads and drop OflL 

The next operation it to thread 
the caps as. in nearly all case^. 
they screw on at the bottom. Thi» 
threading is done on a machine 
built for that work and which con- 
tains two spindles, one directly 
above the other and geared to trav- 
el in the same direction, the tipper 
spindle being in a movable arm 
which in raised and lowered by a 
cam from the back of the machine 
This arm has an adjusting screw to 
allow for the adjustment of the top 
tool to the various sizes of caps. 
These toolt are shown in Fig. 3. 
The bottom tool or the one on the 
stationary spindle has a right-hand 
thread cut on it, the top one a left- 
hand thread. A recess, I, Fig. 3. is 
turned in the bottom to allow the 
cutter H on the top tool to cut the 
capt the desired length When in 
position or when the threads properly mesh, the tools are held 
in position by a check nut. The tools once set. the machine is 
started. A cap is placed on the lower tool arm; by pressing a 
foot treadle which releases a clutch, the shaft with the cam on it 
revolves around once, which action raises the movable spindle 
until It comes in contact with the cap. These spindles revolve 
six times the revolutions of the cam shaft by which meant the 
cap is rolled four times before it is released. It is then taken off 
the tool and replaced by another without stopping the machine 

The next operation is that of piercing the holes in the lop of th* 
cap, which is accomplished by using the tool shown in Fig 4. 
This is simply a cutter and plunger, the cutter being made of one 
piece of square steel and the upper end turned the exact siac and 
form of the cap in connection witli which it it to be used. It (t 
then countcrhored from the bottom at shown by the dotted linet 
and the small holes for the piercing are then drilled and slight- 
ly tapered from the back to allow the piercings to fall out The 
cutter i» then hardened, which brings our attention to the plun- 
ger which it made at follows: A piece of steel is turned with ■ 
shank that fits a foot-prets this being the nischine used for that 
work, Tlic body of the plunger it turned large enough to allow 
the counierboring of a hole in the end the tiie of the cutter. It 
it now ready for the piercert which are made of Stubbs steel wire 
cut the desired lengths. The wire being the right length, 00 
turning or fitting is necessary. One piece is placed into each 
hole in the cutter, each piece being forced into the cutter a given 
length. As the top of the cutter is irregular in shape, it allows 
all the piercers to do this work at the same time. Having the 
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wire in place, the opposite ends are filled the same length on the 
bottom of the hole counterbored in the plunger. The plunger 
is then placed in a holder, with the counterbored end standing 
upright: the cutter, with the piercers remaining in their respec- 
tive positions, is placed on the plunger, the piercers extending 
into the hole. Lead is now poured into the hole till it is filled 
and this, cooling gradually, holds the piercers firmly in place. 
When the piercing is completed, the caps arc taken to the polish- 
ing room and the inside is scratch-brushed with a wire wheel. 
Then the caps are polished and washed and are now ready for 
shipment to be placed upon the bottles that adorn our tables. 

A. F. NOTROH. 

• « • 

BLUE PRINTING APPABATUS. 
Editor Machinery: 

After moving into new quarters at the works where the writer 
was once employed, it was found necessary to design and build 
a frame or apparatus for exposing blue print paper and the trac- 
ing to the sunlight. 

The idea of a frame holding the glass and laid on a padded 
platform on wheels and allowed to roll on a track through an 
open window was the first and simplest thought of. but floor 
space was too valuable to permit of such an 
arrangement. Then, since some sort 01 
folding frame had to be used, the one shown 
in Fig. I was studied on. but the conclusion 
was reached that it would be more expen- 
sive and heavier than necessary. The mat- 
ter gradually reverted to the first idea, but 
with the addition of some means to fold it so 
as to occupy as little space as possible. 
The results of our thoughts on the subject 
prove a very neat arrangement. 

The two views. Figs. 2 and 3, show a roll- 
ing frame made to be hooked to the portion 
of the track inside the room, and the track 
is hinged to the window casing so that by 
removing a support, the whole can be low- 
ered against the wall. It was found that 
by allowing i" around the glass for frame, 
a 24" X 30* glass could be used. The frame 
and platform were built to suit these dimen- 
sions, cotton and cloth being used to form 
the pad. The frame was hinged to the 
rear edge of the platform and the weight 
of the glass was sufficient to hold the paper 
and tracing secure. The track was made of 
1" angle iron, the ends curved up with a 
"drop" to keep the carriage or platform 
from rolling while changing prints, and the 
section of track outside the room was set at 
a slight incline, with the outer ends turned 
up to avoid accidents. The track inside the 
room had holes in the "drop" ends for the 
reception of the legs, which were shaped 
like Fig. 4. There was enough spring in 
the legs to permit them being put in and 
taken out. 

By hooking the track to the bottom of 
the padded platform and removing the legs, 
the whole could be let down against the 
side of the wall under the window casing, the hinges on the 
glass frame preventing it from sliding off. Notches were cut 
in the window sash to fit over the track that ran outside and 
that section was supported rigidly to the outside of the house. 

By the side of the frame in the room was a zinc lined tank, 
made to be raised and lowered the same as the frame, and when 
in use it occupied the same space from the wall as the frame, 
and about the same when dropped down. The tank had a plate 
on the bottom threaded for a H" gas P>pc which was used for the 
leg, and a pipe was used to empty the water, both being removed 
when ready to let down. A movable frame with cords and 
clips or clothespins was suspended over the tank, so that the 
prints when washed could be hung up and the water drip back in 
the tank. When not in use the legs and pipe were placed in a 



corner, back of the case for drawings, and the frame with the 
pins was let down against the wall by a supporting string. 

Taken as a whole, it was a very compact and simple apparatus 
and was of greatest convenience, since it could be put in place 
in a moment. The writer gives the idea to any who tnajr be so 
situated as to need such an arrangement 

Birmingham, Ala. W. D. Bbowning. 

• * * 

A TEXAS METHOD OP FIXING PISTON VAXVBB. 

Editor Machinery: 

I had a little experience recently that may entertain and in- 
struct some of the younger machinists, especially those who were 
raised in country towns and who served their time in country 
shops as has been my "doom" in life. 

About two years ago I had to fit a solid piston valve and 
guarantee it to be tight and satisfactory to the sawmill man 
for whom it was done. I had no reamers to ream out the valve 
chamber, so I bored it out the best I could and then turned 
the valve to fit. I spent about two days grinding, filing and 
polishing with emery cloth before I could get it into working 
shape. After all my pains I thought that it was a fine fit. but if 
was not. although the sawmill man paid for the job just the 
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same. I had no automatic grinding machine or lapping ap^ 
paratus as you eastern mechanics have, but had to depend en- 
tirely on "elbow grease." 

A few days ago I had a similar valve to fit. which was jVi" JB 
diameter for an Armington & Sims engine, and decided to try 
a diflferent method. I bored out the valve chamber as smoothly 
as possible and turned the new valve to a light driving fit. After 
getting everything ready, a few pieces of oil-soaked waste were 
collected and put in and around the valve chamber and fired. 
After the chamber was quite well warmed up. I thrust the valve 
into the chamber with a coating of fine crushed steel ;ind oil. 
It was turned and worked back and forth quickly to^ prevent 
sticking and after a few moments removed and w^ipcd ofT. 
.\fter repeating the operation, I found, to my surprise , that good 
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were being obtained and very qujckly. The job, when 
sted. made me (eel so proud that I thought that pos&ibly 
MAcniWERY readers might be interested in the "kink." 

Antonio, Ttxas. H Wejkrhau5B». 

• « • 

DBINO A ROLL ONDBR DIFFICULTIES. 

Machinerv: 

ve been a consunt reader of Machinbry (or over three 
ind have received through its columns many inspirations 
ich I have been better able to overcome many obstacles 
iv« confronted me in the duties as foreman of a machine 
tJ that time. Believing it is better to give than to receive, 
after the blessing attached to giving, and will tell your 
I how we got out of a very awkw'ard predicament in which 
nd ourselves a short time ago in our factory, hoping it may 
of value to some of them. 

lome mishap a 73" x 36" chilled roll (weighing about 6,- 
rands), ordered to replace another, was shipped to us 
It being chambered out on the ends to receive the stuffing 
id gland for the steam and cold water pipes which are used 
Iting or cooling the roll when necessary, Wetl, I called 
and by the w«y that same John is the best man T ever saw 
iching upa breakdown or 
kg out of a scrape like the 
e were in), and we went 
to the mill to look the 
I over. Then we went 
9 the shop and hunted up 
igle irons, one with 18" 
md one with 12' faces, a 
itnd slide rest and tool 
om a 4S' lathe, two heavy 
>f machinery steel with 

straps and C clamps. 
ars of steel were placed 
.the shaft pit and bolted 
IfoundBtion plates. The 
|1e iron was then placed 
them with one I'ace to- 
Ihe roll to be bored. 
he C clamps, the second 
iron was fastened to the 
ilh one face in « horizon- 
lition. and then the slide- 
■a placed on this and 
^it. This made oui 
rary boring machine. 
b shown tn the accom- 

t illustration. A piece 

bich square steel was 

cat to a convenient 

•nd a ^-inch hole was 

tliroagh it near one end for the cutters to be used 

^cw hole was also drilled from the top to hold the 
position. Three double end cutler* were used, made 
inch rotuid, self-hardened steel, to lengths that would 
up the stock to be removed (which was about i inch on a 
id 4 inches deep), into equal cuts, The metal of the roll 

^rd that turpentine had to be used and with the last cut- 

liad to take advantage of the noon hour and run the 

K about half speed. 

\ was no lathe in our shop large enougn to handlt this 
if we had been compelled to ship it back to the maker 

trt6, it would have cost the company not less than $50, 
what is of more consequence, about three weeks' time. 
: about eleven hours to complete the job, so we estimated 
; saved our salary for that day at leasL 

R(;b. Bbbxeck. 

• • • 

NOTES FROM PHILADELPHIA-D8INQ 
HARTNE88 TOOL-HOLDERS IN 
BNQINB LATHES. ETC. 

lAClflMBBY: 

ptly. while in Philadelphia, I spent a very profitable 
^day in the shops of Bement, Miles & Co. looking at the 
Dcw tools in process of construction. 



Having been quite familiar with the machine tools made by 
this firm. 1 was prepared to find careful and painstaking meth- 
ods followed m their manufacture, and in this expectation I wai 
not in the least disappointed. The scraping of the flat working 
surfaces of machine tools, which appears so fine m the product 
of too many tool builders but which is often of not much prac- 
tical value beyond that it removes the tool marks, is here fol- 
lowed as a means oi not only making the flat surfaces smooth and 
well finished but also uniformly flat and true. The making of 
accurate flat surfaces for the heavy housings of planers, lathe 
shears, cross-rails, etc, is a problem nut easy of solution. Heavy 
straight-edges or surface-plates are u*ed for testing when "spot- 
ting" down the inequalities leti by the planer tool, but when a 
straight-edge I3 or 14 feet long and is inches square in cross- 
section is used for the work, the difficulties are somewhat in- 
creased, as such a mass of metal has necessarily to be handled 
by a crane and its own weight is enough to slightly deflect it 
from truth when only supported by its ends. To add to the 
diflliculties of using such large surface-plates, the slight differ- 
ences in temperature that may easily exist between two opposite 
sides, make them totally unreliable unless care and judgment are 
exercised in their use. However, by the use of these straight- 




Pbotofrapb of RoUa Bbowtnc Amutgm 



■t of Borlac Tool 




edges in conjunction with accurate spirit Inrels, flat working 
surfaces are probably made as nearly accurate in this shop as in 
any other in the country, but to attain the result, time and the 
services of skilled workmen are absolutely necesjary. 

Among the notable tools building, I noticed some of the parts 
of a huge crank lathe for the Westtnghouse .Machine Co. of 
Pittsburg. I was informed that this lathe is the third one of the 
class and sixe that has been built in these shops, the other two 
being for the Carnegie Steel Co.. of Pittsburg, and the Midvalc 
Steel Co., of Niceiown. The swing of this lathe is 125' and itt 
total weight is not far from too tons. The spindle has ai speeds 
and is of cast iron running in cast iron boxes The sirady-rest 
was being drilled for the bolts holding the jaws while I was 
there, and it was standing erect. Its height was not far from 8" 
and was estimated to weigh not far from seven tons although I 
think the estimate was too high. At any rair it would be quite 
a respectable piece of work for the average shop to turn out. 

A planer is running in this shop which has been In acrvi)ec 
nearly forty years and la still doing good work although quite 
noisy on the return travel. It has been widened out »o at to 
have a capacity of 10' in width but when compared to the pUn- 
ers of an equal cspaciiy. built at a recent date, it of covrae i^ 
pears very light and weak. This planer was mn night and day. 
during the Rebcilion, on contract work for the U. S Govern- 
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tncnt and it is said that on it was earned the foundation of the 
Bemcnt fortune as prices were received for its services that 
would now seem enormous. 

The foreman of the bolt department has worked out a simple 
and effective way of making his old engine lathes do as much 
work in turning bolts as is possible on the Jones & Lamson 
lathes, of which there are six in his department. The scheme 
consists simply of using a Hartness tool-holder on the carriage 
of the engine lathe and locking it so as to be central with the 
axis of the lathe. The cross-slide of a lathe to be changed over, 
is removed and the top oi it planed off to allow the tool-holder 10 
set at the correct height. It is then bolted fast to the slide and 
the cross-feed screw removed, the slide being fastened in posi- 
tion by the gib screws. With these old lathes, a boy is able to 
easily turn 100 6" x i}4* bolts in ten hours and face the under 
side of the heads. Of course no other operation, such as thread- 
ing or chamfering the heads, is attempted. 

The threading of the bolts used in the construction of the 
machine tools here built, is required to be as nearly concentric 
with the bolt as if tlireaded on centers in an engine lathe. To 
get this accuracy there has evidently been some trouble, and as 
the foreman has insisted on there being no eccentricity m the 
threading, a guide has been attached to the face of the Hart- 
ness die which starts the thread exactly square with the axis of 
the bolt. I have never seen this device used before but am in- 
clined to think that it is a good thing where extreme accuracy 
is required. The guide does not inierfere wiih threading close 
to a shoulder as it can be opened after the thread is well start- 
ed and allowed to hang down out of the way. 

Undoubtedly, some machinists and manufacturers are under 
the impression that the quick change devices now applied to a 
number of engine lathes for accomplishing the change of lead 
for any screw by the simple shifting of a lever, is a rather new 
idea. In the bolt department I saw an old lathe, built over 
twenty-five years ago, which has this feature, but which is not 
arranged as neatly and compactly as the gear boxes seen on the 
modern lathes; neither does it have as great a range, the total 
number of threads that can be cut by shifting the lever being 
six or eight. The idea, however, is exactly the same as that 
worked out in the modem lathes and which is, I am informed, 
the subject of a suit for infringement. R. P. Perry. 

Hoboken, N, J. 

* » « 

CHUCK FOR THIN WORK. 

Edititr MACuiNeRv; 

The chuck described in the March issue of Machinery, for 
boring gears, brings to my mind a chuck which I made some 
time ago for squaring up some cast-steel discs. These discs were 
punchings 4" in diameter and 1-8" thick and, as such thin 
pieces cannot be held securely in an ordinary chuck or on an 
arbor, they were machined in a special chuck made for the job as 
follows: 



i 
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The chuck was made entirely oE cast iron — body, jaws and all. 
.\s the cast iron jaws are easily made, the cost is but little lo 
"have a ntvmber of sets for different sizes of work. Another ad- 
vantage of the cast iron jaws is that they are easily trued up. 
The body of the chuck was made from a casting shaped like A 
in Fig. I, which was internally threaded to fit the nose of the 
lathe spindle. The hub or boss D was turned and a left-hand 



thread must be left-hand as the jaws have a tendency to turn 
the ring in a right-hand direction when under the pressure of 
the tool, and if the ring were threaded right-hande<i, it would 
tend to unscrew and loosen the jaws. The ring B was tapered 
on the inside for a short distance from one side for the jaws 
C, C, C, etc. These jaws were made from a cast iron disc or 
plate about 3-4" thick and were tapered on the outer edge to fit 
the bevel of the ring B. The steps were then cut in the face of 
the disc to fit the size of piece to be held and then it vns still 
further faced off to fit the recess behind the hub, or boss D 
rather snugly. The shoulder outside of this hub was sufficient- 
ly relieved to prevent the javv-s from tightening on the hub when 
the work was being chucked. After all this work was finished, 
the disc was cut into six pieces. 




The chuck is assembled, as shown in Fig 2, by putting tht 
jaws in place behind the hub and then screwing on the ring B 
which holds them from falling out and which also forces there 
against the piece to be held. Four holes are drilled in the per- 
iphery of the ring to allow the use of a 3-8* pin as a chuck 
wrench. 

The punchings mentioned were turned up in this chuck and 
firmly held. The chuck was also used to hold them for grinding 
after being hardened. One advantage of this chuck over the 
step chuck, which should be mentioned, is that work can be 
faced clear to the edge, which is often impossible with the lat- 
ter. W. A. Stinson. 

Dorchester, Mass. 

* * * 

A STRANGELY PRACTtJRED CHISEL. 
Editor Machinery: 

I send you herewith two photographs showing a break or split 
in a handled chisel, that is something of a curiosity. The chisel 
was made from Crescent steel and has been in use at the boiler 
shop of Wickes Bros., in this city, about two years. The frac- 




pi«. 1. PUr. a. 

ture, as shown in Fig. 2, extends from the head down to the edge 
and parts the chisel in two so nicely that the cutting edge was 
divided nearly two-thirds the width. For the remainder of the 
distance, the fracture did not extend above the ground part. The 
width of the cutting edge is about i 5-16" and the length from 
the edge to the head is 5^". A. M. Barbsb. 



thread of 14 P. was cut on the large diameter. The pitch of the Saginaw. Mich. 
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[Apropos of this instance, it may be remarked that some 
teclumiths temper the heads of their chisels, especially those 
3r cold cutting. The results, when the tempering is properly 
one, are said to be quite satisfactory, as there is no battering or 
plilling .and thus the head is always kept true and the number 
f broken handles, consequent to "glancing" blows Irom the 
dper's sledge, is lessened. The heads are drawn down to about 
he same hardness or slightly less than that found best for a 

kminer tAc«. — Editor. 

• • • 

A FEW KINKS FOR THE DRAFTSMAN. 
ubior Machinkev^ 

One might think that the drafting room of to-day, with all 
ts eqaipments, improved methods, etc, as well as the mCHdcrn 
imIs for the draftsman, had reached almost a state of perfec- 
ioti: yet in spite of these, we keep finding new tools and better 
ncthods, as well as many new ideas that add something to the 
imeral advance. Three or four of these helps have caused 
ttfficient interest on my part to note the same and as I have 
lever seen them published, I venture to give them to the readers 
if Macuinkrv, trusting they may be of some interest. 




suppose most draftsmen have a Itttle box with three or four 
MBpftrtmeats for different sized note paper, and a good many, 
Eke aiy own, either stand on the table or are fastened to the 
kbIL The compartments are open at the top and are arranged 
o that the larger sheets are at the back. When one is in a hurry. 
i< will reach for a sheet and most likely get several: two or 
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Intc attempts may bring success or he may fail and try again, 
vttttng the tip of his finger. Even this may prove unsuccessful 
mA if M>, he is likely to become a little impatient, get on his 
eet and use both hands or throw the sheets oa the table to be 
iplaced when he has more time. or. most likely, throw them 
B the waste paper basket Now, if he will have a strip of 
N>od aawcd triangular shape, Fig. 1, having the angular side for 



the paper to rcat upon not less than 45 degrees, preferably 60 
degrees, with the base; cut it in pieces just long enough to fit 
the opcnmgs, place the blocks in the paper holder with the 
high side to the front and then put in the note paper, he will 
have a holder similar to the one shown in Fig. i. The top 
edges of the paper will be on the same angle as the block. I 
think he will feel well paid for his trouble in the ease with which 
he can get one sheet when he wants it. 

Did you ever try to draw with your triangle or straight edge 
on cardboard or on a surface that was slightly rounding and 
have them slip out of place? II you will paste three or four 
pieces of fine sand paper, about the size of a dime, on your 
triangle or straight edge, you will find (hat it will stay where 
you hold it. 

In using tables of trigonometric functions, logarithms and 
others, you will find a help in the following: Take a card 
the same width as the table and copy on the upper edge the 
heading at the top and on the lower edge the lower heading. 
For instance, for the trigonometnc table you will have a card 
like Fig 2 Move this card down the table until you come to the 
number or degrees and minutes wanted and you have the head- 
ing where you can sec it, instead of looking at the top of the 
table to find your column of sines or tangents and then following 
down, at the same time keeping your finger on the degrees or 
number, (whichever you happen to have in finding the other.) 
With such a card one can find what he wants quickly and with 
leas chance of a mistake. 



Another handy card is one having circles ca>refuliy laid out 
in sizes from 1-16' to a' in diameter, arranged in groups like 
the drawing, the smaller ones within the larger, and with the 
sizes selected so as to have a space between them large enough 
for the figures that denote the sizes, as shown in Fig. 3. Shellac 
the card so that it will keep better and sund cleaning. When 
a certain size circle is wanted, you have only to set your com- 
pass to the size desired, and you can usually get a better letting 
than on a Kale, in the same time. On the other side of the card 
you can draw the different sizes of hexagon heads lor bolu. 
screws, etc.. and when you have occasion lo draw one, the radii 
wanted for the rounded top will be laid out ready for yon to copy. 

Providence. R. I Edwin C. Thurstojc. 

• • • 

ABOUT THE PLANER TOOL HOLDER. 

Editor Maiiunkmy: 

Iti the January number of MAcmNKaY, "A New Planer Tool" 
is illustrated and described, as manufactured by the Armstrong 
Tool Co. 

I wish to state that the tool described has been in geneftl 
use in the machine shop of the Pennsylvania Steel Co., at Stetl> 
ton. since February 7. iA<i, and was made by the writer, the 
only difference being that we did not use the grooves round the 
edge of the bar to hold the tool from slipping around, a* this 
feature has never been (ouud ncceiaary. On the contrary, the 
holder is better without the groove*, at m adjusting a broad 
square nosed tool for finishing, it can be moved around until the 
exact position is reached and then screwed fast. The object in 
view at that time was to cot a BtMober of irregular surface* on 
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ihe planer smoothly, and the ordinary "goose neck" tool re- 
quired too much 3tecl and labor to make a number of them. In 
consequence, a square iron bar was used in the tool holder, with 
a hole drilled through the lower end, and a small steel cutter of 
the shape desired was bolted to the back of it. This proved so 
satisfactory in increased work and economy of tool steel, thai 
the principle of using a small piece of tool steel in a holder (in- 
stead of a large solid tool), was adopted at once, and has con- 
tinued in use since that date, and as before stated, is the same 
as the one illustrated. Reference to the "American Machinist" 
of February 26th and April 16th. 1881, will confirm the fore- 
going statement. Geo. H. Roberts. 

« « « 

THE THREAD PROBLEM AGAIN. 
Editor Machinery; 

Since writing the letter giving the thread problem published 
in the January issue, I have solved the difficulty myself but have 
waited to sec what the readers of Machinery had to say about it. 
The answer given by Mr. F. T. Miller is a correct solution of 
the trouble. I found the error by marking on the ways for each 
advance of the tool for a total of 8 threads and when I had fin- 
ished, I found an advance of only % inches instead of one inch 
which should have been the case. The difference shows a loss 
of advance which, when compared with the number of threads 
and the lead, accounts for the difficulty I met. I thank the read- 
ers of Machinery for the interest manifested in this problem. 

Poughkecpsie, N. Y. E. O. Johnson. 

* 4 * 

OBITUARY. 

Mr. Henry R. Hazlehurst. of the Murray & Haxlehurst Com- 
pany, manufacturers of marine engines, etc., established in 1850, 
died on February 21, at Baltimore, Md. 

Mr. Addison C. Rand. M. Am. Soc. C. E., president of the 
Rand Drill Company, died at his home in New York city on 
March 9. Mr. Rand was born in Westfield, Mass., in 1841. He 
was one of the founders and for some time treasurer of the Engi- 
neers' Club of New York city and was a member of the Ameri- 
can Institute of Mining Engineers and of the American Society 
of Civil Engineers. He was a director of the Ninth National 
Bank of New York, and of the Laflin & Rand Powder Com- 
pany. 

Charles H. Coster, a member of the firm of J. Pierpont Mor- 
gan & Co., died in New York on March 13. He was also di- 
rector of a number of railroad companies. 

H. D. Richards, general foreman of the Bundy Manufacturing 
Company, died recently at Binghampton, N. Y.. aged 37 years. 

William C. Ferguson, superintendent for the Westinghouse Air 
Brake Company, died on March 3, at Pittsburg, Pa. 

Gottfried Daimler, founder of the Daimler Motor Company, 
Cannstatt, Germany, died in that city on the 6th inst., aged 66 
years. 

William Wallace Rogers, a member of the firm of Woodward 
& Rogers, machinists and tool-makers, Hartford, Conn., died in 
that city on March I. Mr. Rogers came to this country from 
Paisley, Scotland, and was first employed by the Pratt & Whit- 
ney Company. 

» ♦ * 

FRESH FROM THE PRESS. 

Kinematics of Machinery, by Prof. John H. Barr, M.S., 
M.M.E., of Sibley College, Cornell University. Published by 
John Wiley & Sons, New York. 252 pages, illustrated. Price 
$a.So. 

This is called by the author a "brief treatise on constrained 
motions of machine parts." The book is intended for a short 
general course in kinematics and gearing for students in engi- 
neering colleges. It treats of subjects generally included in 
such a course, touching upon elements only, yet giving sufficient 
information to enable one to lay a good foundation for future 
work. The chapters on cams, linkwork, belts, ropes and chains, 
and trains of mechanism arc presented in about the same manner 
as similar chapters in other works, but the three introductory 
chapters of the book, which take in all 78 pages, give a very full 
and clear course in pure kinematics, developed by Reuieaux 
methods. These chapters appear to be the distinguishing char- 
acteristic of the book. 

There is a chapter upon gearing, but this touches only upon 
the elements. The author states that he does not deem it neces- 



sary to give more than a statement of fundamental principles 
since there arc so many books in which the subject of gear teeth 
is exhaustively treated. 

This book, like many of the works produced by those engaged 
in instructing, is the outcome of several years' experience in the 
class room and has been gradually developed from notes pre- 
pared for students' use. It is, therefore, to be expected that th« 
book will be found well adapted to class-room work and will b« 
free from the defects of books that have not been tried in the 
class-room. As a logical and concise treatment of pure mech- 
anism, or kinematics — sometimes called the geometry of machin- 
ery — we think Prof. Barr's work is one of the best presentations 
that we have seen. 

It may be added that while a course in mechanism, treated as a 
science of pure motion, is of undoubted utility for an engineer- 
ing student, no student can become a successful draftsman until 
he understands the applications of its principles to practical con- 
structive problems. Such a course, therefore, needs to be sup 
plemented by drawing-room practice and by sketches and draw- 
ings, or by the examination of actual machine parts, to enable 
the student to become familiar with the application of its prin- 
ciples. Our only criticism of Prof. Barr'.s work is one common 
to most works of this nature and is to the effect that it would be 
of great help to students if he were to add enough sketches 
to those given to show clearly some of the application.s of the 
principles to actual practice. While such an addition might be 
contrary to the scope of the work from a scientific standpoint, it 
would add to its practical value. 

Lubrication and Lubricanfs, by Leonard Archbutt, F. I. C, F 
C. S., Chemist to the Midland Railway Co.. and R. Mountford 
Deeley, M. I. Mech. E., F. G. S.. Inspector of Motors and Boil- 
ers, Midland Ry. Locomotive Department. Published by Chas 
Griffin and Co., Lim., London, and J. B. Lippincott Co., Phila- 
delphia. 450 8 vo. pages, illustrated. Price, I5.S0- 

This is the most complete work that has come to our attention 
upon the subject of lubrication. There are a few brief chapter^ 
upon friction and the theory of lubrication, but the bulk of the 
work treats of lubricants, their sources, preparation, examination, 
and uses, going minutely into the various phases of the subject. 

As would be expected, much attention is given to the examin 
ation of lubricants, the determination of their composition atiH 
the detection of different elements, objectionable or otherwise, 
contained in them. A chapter is devoted to the systematic test- 
ing of lubricants by chemical and physical means and one upon 
mechanical testing. There are two final chapters upon the de- 
sign and lubrication of bearings and the lubrication of machin- 
ery. 

The book is written by two men, one of whom is an engineer, 
and the other a chemist. It therefore treats of lubrication from 
the standpoints of both the chemist and the engineer and will 
prove valuable to either. It is doubtful whether the full value 
of those parts devoted to chemistry can be realized by one who 
does not possess a knowledge of chemistry, since many of the 
tests require a knowledge of chemical reactions. 

The Steam Engine in Theory and Practice, by William Rip- 
per, Professor of Engineering in the University College of Shef- 
field. Published by Longmans Green & Co., London and New 
York. 40Q 8vo. pages, illustrated. Price $2,50. 

Prof. Ripper's elementary ttxt-book on the steam engine, en- 
titled "Steam," has been favorably known as one of the best ele- 
mentary text-books on that subject for several years and 
we have therefore examined this more advanced work with un- 
usual interest. It is in substance the notes tliat Prof. Ripper has 
given his classes upon steam and the steam engine and so is 
primarily intended as a text-book. It is, however, essentially a 
handbook for ready reference upon the steam engine and as such 
will be found of great convenience by engineers and designers. 

The treatment throughout is brief and a great deal of informa- 
tion is condensed into small compass, as would be the case in a 
note book. There is a short treatment of the essentials of ther- 
modynamics, and the slide valve, indicator and other standard 
subjects arc given a small amount of space. There are several 
ch.ipters devoted to subjects that are of the greatest importance, 
but that generally receive but brief mention in books of thi? 
character. One of these is upon the reciprocating parts and 
their effect upon fly-wheel proportions and another is upon bal- 
ancing the slcim engine. 

That the book is up to date will be seen by reference to certain 
of the chapters. For example, under feed-water heaters is ex- 
plained the effect of drawing the steam for heating the feed water 
from the receiver of a compound engine: under governors the 
inertia governor is discussed; the important question of the ef- 
fects of the cylinder walls upon condensation in the cylinder and 
the economy of the engine is given space; and the performance 
and economy of different types of steam engines, superheated 
steam, the steam jacket, etc., receive attention. For a concise, 
yet comprehensive treatise, we can highly recommend the book. 

* • * 

Worms and worm-wheels are usually cut to a certain (yrcnlar 
pitch, as it is more convenient than to attempt the accurate con- 
version of the troublesome factor. 3.1416. 
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NEW TOOLS OF THE MONTH. 



Under this headiner are Hated the new machine and small tools 

tbat have been brougrht out during the preceding month. 
Manufacturers are requested to send brief de- 
scriptions of their new tools as they appear, 
for use )n this column. 
NBW MDL.TIPL.B SPINDLB DRILL. 

The six-spindlc multiple drill shovsn in ihc accompanying half- 
tone engraving represents the smalle.st of a family of four ma- 
chines of this type which The Bickford Drill and Tool Company, 
Cincinnati, Ohio, are just placing on the market. 

The spindles have six changes of speeds 
with three changes of feed for each speed, 
and are provided with both hand and power 
feed, quick advance and return, and auto- 
matic stop. 

The heads are composed of the least num- 
ber of parts consistent with durability ami 
convenience of operation, are adjustable on 
the rail, and may be used independently or 
collectively as desired, each head being 
complete in every particular. 

The back gears arc located inside of the 
cone, and are so arranged that they may be 
instantly engaged, disengaged, or the spin- 
dles stopped altogether, by one stroke of a 
lever. This is a feature that will be found a 
great convenience. 

The rail and table are made in four 
lengths, ranging from 5 to 11 feet. The 5. 
7 and 9-foot tables are adjusted by means of 
two screws only, while the 11 -foot one has 
three screws, operated in both cases from 
either end of the machine. 

The manufacturers write us that the half- 
tone shows but one of many styles of table 
with which the machine is fitted, and that 
the number of heads and form of housings 
may be modified to suit the requirements of 
almost any class of work demanding the use 
of a too! of this character. They also ap- 
pend a number of the principal dimensions 
as a guide to its general capacity: Diam- 
eter of spindles, least section, i 9-16". Spin- 
dles bored to fit Morse Taper No. 4. Vertical traverse of spin- 
dles, la*. Vertical adjustment of table, 18". Maximum distance 
between the table and spindle. 3". Weight, complete, as shown. 
6,850 lbs. 

MACHINISTS' SQUABBB. 

Greble, Turner & Co., Hamilton, Ohio, liave placed on the 
market a set of five try squares for machinists" use, ranging from 
an 8-inch ia a 2-inch square. The object has been to produce a 
set of squares that should be accurate and satisfactory for all 
ordinary requirements and at the same time at so reasonable a 



The bla<ies are accurately adjusted and held down to their seat 
in the beam by three nicely fitted taper rivets. In a letter sent 
us by the manufacturers it is said that it is believed that tbt 
squares will wear and retain their squareness for many yeati. 
and the fact of their not being hardened makes them less m- 
ceptible to changes of temperature Or to internal changes than 
the more expensive hardened squares. 

We have had the privilege of examining a set of these squares, 
and have taken much interest in inspecting them as regard* 
finish and accuracy, because of the low price at which they are 
sold. They are similar in appearance to the best grade of in- 





set of Sausr**. 9 to a Inche*. 
price that individual mechanics can afford to procure the set or 
that manufacturers can supply their tool rooms with a number 
of sets. 

In construction the squares have beams of a fine-grained, hard 
quality of cast iron and the blades are of crucible steel, not 
hardened. The beams and blades are both ground all over. 



8tx-Bpindl« Blokford OrfU. 

chinists' squares now on the market. The finish is satisfactory; 

though less time has evidently been devoted to the final finish 

ing than is given to the best hardened squares, the surfaces V 

all carefully and evenly ground and look well. 

With regard to accuracy, we judge, from a commercial ttst 

upon a true surface with the aid of pieces of tissue paper to 

place between the blades, that they will answer all requirements 

satisfactorily. The greatest error detected with the blades back 

to back was less than a thousandth of an inch per foot, divided 

between the two blades. In testing with one square inside of 

another, the outer edge of one blade lining with the inner edge 

of the other, the error in each case was slightly larger, in one 

instance, as an extreme, reaching, perhaps, lyi thousandths per 

foot. The squares are packed in a hardwood case, are warranted 

by the manufacturers, and seem well adapted to the needs 

of machinists. 

IN BRIEF. 

Speed Lathe, 11 -inch swing. R. E. Kidder. 35 and 37 Hermon 
street, Worcester, Mass., has brought out an ii-inch speed lathe 
with these features: Head and tail spindles of crucible 
steel; size of hole in spindle, 9/16 in.; front bearing, i^ ^ '■^ 
in.; composition boxes. Size of cone: small section, iVi in.; 
large, 6^ in.; i 9/16 in. face. Tail spindle is easily changed 
from a wheel to a lever feed and vice versa. There is a shelf on 
the back of bed for tools. The binders for rest and tailstock 
are convenient and effective. 

Multiple Drill. The Langelier Mfg. Co., Providence, R. I., 
have placed a four-sprndle drill on the market which is intended 
for manufacturing where pieces are to be made in a quantity. 

Shaper. A new shaper called the "Stockbridge" shaper is 
being built for ihc Niles Tool Works Company, 136 Liberty 
street, New York. It has an improved crank motion, a down 
feed and a number of other features peculiar to this machine. 
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AMONG THE SHOPS. 



LAROBD PLANT OP THE BULLARD MACHINI TOOL CO.-8TRIKINQ BXAMPLB8 OF JIO 

WORK. 



I 

iBg Ihe past year the Billiard Machine Tool Co., Bridge- 
Conn,, manufacturers of boring mills, turret machines and 

have made extensive addition^ to their plant. Part of 
ire in continuation of additionit to the main machine shop 
I <ew years ago; while a model blacksmith shop and boiler 
luve been built and a new power plant installed, with a 

lor for electric driving and lighting. The total floor space 
Biit year amounts to about 32,000 square feet. 

company was established in 1880 as the Bridgeport Ma- 
Works. E. P Bullard. proprietor, and was incorpo- 



oul. consisting of 4' of rubble hud directly on the ground and 
2' of Portland cement, broken stone and sanil for the top. The 
heavy tools are set on this floor without other foundation and it 
is found to make a satisfactory setting. The shop it lighted by 
windows in the roof, of corrugated glass, and by windows at the 
side. The attention paid to the matter ol light is strikingly ap- 
parent. The galleries not only have the benefit of the »idc wm- 
dows, but of those overhead also; and the shop walls arc white 
inside and outside as well, wherever there arc two walls of ad- 
iaceiit liiiilclings coming near to unc another tciitlinK to shut 
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its present name in 1894. It was originally quartered 
-story, brick building, which forms part of the present 
[but aside from this building the structures are of the most 
type of brick and steel constniction. .\n interior view 
span of the main shop appears nn this page. This 
IS 275 feet long, 40 feet wide in the center, with wings 
ftide 17s by 40 feet, arranged with galleries of the same 
t, after the usual custom for such buttdmgs. The ccn- 
is served by two ten-tun electric cranes. 
A F«w Interesting Festur**. 
floor of the main building is of concrete through- 



out the light It 11 found that the reflection from these whtU 
walls increases the light within the buildings very appreciably. 

In the general view of the main floor in Fig. 1, it will be 
noticed that there it a line shait just under the girders aupport' 
ing one of the tracks for the traveling cranes. At this floor i$ 
used for erecting boring mills n is necessary to have some con- 
venient method for driving the mills when facing the tables, and 
also for driving the bars used for boring the vertical bearioci 
for the table spindles. As the mills may have to set at almost 
any point on the floor, and be ttarled and stopped independently 
of the others wider process of erection, it is desirable to be able 
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to drive them independently, wherever they happen to set. To 
accomplish this, and also to give a number of different driving 
speeds, the line shaft referred to is fitted with a number of loose 
cone pulleys at inter\'als of a few feet, which are driven through 
friction clutches. A belt can thus be easily run to a machine in 
almost any position, any speed within the limits of the cone pul- 
ley can be obtained, and any machine can be started or stopped 
by operating the clutch through which it is driven. 



Fig. a. New Uodal Blaoluialtb Shop at the BullMd Cki.'a Works 

To further facilitate assembling and creeling, a number of long 
pits about four feet wide and three feet deep have been dug in the 
erecting floor and walled up, thus enabling 3 man to work under- 
neath a machine easily. This is an important matter in building 
tools of the character of boring mills. To cover the pits when 
not in use, short lengths of rolled T-beams arc employed, the 
side walls of the pits being capped with castings of a shape suit- 
able to receive the ends of the beams, 
as indicated in the sketch in Fig. 6, 
page 259. 

In the illustration in Fig. 3 one of 
these pits is shown with the covering 
beams in place. This illustration 
also shows a group of boring mills 
made by this company. 

Many offices have storm doors and 
possibly an occasional machine shop 
may be fitted with iheni; but we 
doubt whether many concerns have 
equipped their works with so exten- 
sive a storm door as is placed at 
one end of the main floor of this 
shop. The building is heated by the 
Sturtevant hot-air system and is 
thoroughly warm in cold weather; 
but it faces the north, and when the 
large doors at the end were opened 
to allow trucks to be driven in, so 
cold a blast of air always accom- 
panied the truck that it cooled off the 
whole building to the discomfiture of 
ail. An immense vestibule, or air 
lock, was therefore built inside of 
this end of the shop to enclose the 
door, into which a team can be 
driven when entering. The outside 
doors are then closed and the inner 

ones opened and the team can enter the shop without letting 
in more cold air than is contained in the air lock. 
Bbop Flttinora. 

Several of the shop fittings in use here are shown in the group 
of sketches on page 259. The shop benches throughout the works 
have cast-iron supports or legs made from patterns designed by 
this company, which are of neat design. As shown in Fig. 9, the 



completed bench has drawers and a shelf underneath for storage. 
The most novel feature about the construction is the arrange- 
ment of the planks for the top. Instead of running lengthwise 
of the bench, they run crosswise, and so one or more short 
lengths can be renewed at any particular spot, if worn, withoot 
having to replace a large plank. This design is not claimed as 
original, but embodies features obtained from several sources. 
In Fig. 5 is an end view of the scrapers' and fitters' bench that 
has been found useful, inasmuch as 
it gives access to the work from un- 
dernealli. Scattered throughout the 
shop at the different machines are 
tool racks which were also built hers 
an J do as much as any one thing to 
preserve an orderly appearance in 
the shop. They serve as rcceptadcj 
for tools, castings, finished work, etc 
One of these is represented in Fig. 
4. The castings for the shelves, a, b 
and c, are simply hollow, square 
frames, pinned to the uprights and 
with wooden shelving. In Figs. 7 
.nnd 8 arc two styles of racks for stor- 
ing, in the one case finished work 
and in the other rough stock. There 
is nothing particularly new about 
these racks, but it will be noted that 
the upper bracket has a wooden strip 
to prevent marring finished work 
and that the arms of the rack in Fig. 
S slope upward so that the weight of 
the heaviest part of the stock will be 
supported next to the upright. 
.\s before intimated, the shops are lighted by electricity and a 
large number of lamp brackets made by the O. C White Co, 
Worcester, Mass., are in use. These are intended to support 
single incandescent lamps, the lamp being held by a long, slen- 
der arm, which swivels in any direction from its point of suppon 
and can be clamped in position. It was originally intended that 
these brackets be supported from the walls or the ceiling, but a 
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number of them have been attached to cast-iron standards which 
set on the floor and can be moved about the shop. This con- 
venient arrangement enables the workman to bring the light 
into just the position best adapted to his requirements. 
Blacksmith Bbop. 
In Fig. 2 is an interior view of the new blacksmith shop, which 
is about as modern and attractive in its appointments as it is 




pOMibk for a blacksmith shop to be. There are a steam and 
power hammer and three down-draft forges, besides an ingot 
forg^ and the necessary tools. The blast is from an electrically- 
<lrivm fan and the method of conducting the smoke and gases 
&om lb« forges is decidedly novel. A chimney had to be built 
ioc ihc new power plant and the idea was suggested and carried 
of running a duct from the forges to the space between the 
and inner walls of the chimney, thus allowing the forge 
to escape up the chimney and obtain to a certain extent the 
advantage of the draft gained from the heat of boiler gases pass- 
ing ap the inner flue, witliout endangering the boiler draft by 
eoaaecting the forges directly to the inner flue. The chimney i« 
of hrick. loo feet high, the inner flue is 54 inches in diameter, and 
the air space of sufficient capacity to carry off the gases from tbc 
4act leading from the three forges, which is 24 by jo inches in 
is-srction. This arrangement works very satisfactorily, and 
■a far as we know, is new. 

Like the other buildings, the blacksmith shop has wliite waits 
iaaidv and they were not only painted white at the start, but they 
an kept white by repeated applications of whitewash. The room 
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the sketch in Fig. 10. The central part is knurled, one end is 
standard and the other end is ground in two sections, one for 
maximum and the other for minimum limits. A practice is fol- 
lowed which we think could be more generally adopted to ad- 
vantage and that is of cutting spiral oil runs on the spindles and 
shafts of the machines, with simply a straight groove across the 
bottom of the box. The grooves of the shaft revolve with the 
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planed and it is used for adjusting six hardened pins, a. b. c, •!. e 
and f. of the planer gage. A section of one of these pins appears 
in the right-hand view. It consists of a head A, and a smaller 
neck or spindle B. which is free to slide in a bushing C. The 
coiled spring always tends to force the pin inward and in ad- 
justing the pin its face is allowed to bear against one face of the 
gage G. The bushing C is then screwed out or in until its outer 
end is even or flush with the end of the spindle B at L, as de- 
termined by the sense of [eeling with the finger tip. Having 
thus adjusted all the pins, the process of setting the planer tool 
to any one of them is simply to bring the tool against the lace ot 
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latter and carry the oil belter than the stationary grooves of the 
box, and, moreover, are not as likely to clog. 
The CTse of Jlors. 

A fixture for a horizontal boring mill is in use which, while 
simple and probably not new to most shops, is well worthy of 
attention. A bracket B in Fig. 11 is to have holes bored at a 
and b which must be located in certain definite positions. The 
base of B is made with a tongue which fits one of the T-slots in 
the boring machine table and also a corresponding groove in the 
frame of the machine of which it forms a part. The fixture con- 
sists of the two uprights, A and C. with their bushings, which 
serve as guides for the boring bar. These uprights are tongued 
to fit the T-siot of the table, and thus can be correctly located at 
once with the bracket B. Instead of having to lay out the holes 
in the bracket and set the bar as nearly as may be by trial, the 
holes can be easily bored without laying out by using the bear- 
ings in the uprights for the bar. 

This plan of using tongues and grooves for locating parts of 
machinery on the machine frame or for setting a jig in the right 
relative position with the piece upon which work is to be done, 
is susceptible of extended application. The principle is useful in 
planer work where a gage for setting the tool may be set by one 
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of the T-slots in the planer table, and the work located by the 
same slot and at the BuUard works many pieces are planed in 
this way. 

An interesting gage of this description is illustrated in Fig. 12. 
It is designed for setting the planer tool when planing the T- 
slots in the tables of boring mills. These slots are sometimes 
used for holding chuck jaws and must be accurately finished to 
size. The table is first turned and a hole bored at its center. It 
is then placed on the planer table, the hole fitting on a spindle 
or post which has a tongued base fitting one of the slots in the 
table. The gage is bolted to a knee, which has a vertical groove 
fitting the tongue T of the gage and also a tongue fitting the 
planer slot. G is a test gage of the exact form of the slot to be 
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the pin and move the tool until the ends of the pin spindle and 
the bushing a,re even. To avoid injury to the pins, by the tool 
over-running when the planer is in operation, there is a handle 
H which* serves to move the pin back out of the way and by 
turning slightly the handle will catch in a slot and retain the pin. 
There are two more examples of jig work that we will refer to. 
one of which is illustrated in Fig. 14. This represents a drill- 
press fixture for boring, facing and reaming the bearings in a 
casting that contains the feedworks for one spindle of a boring 
mill. There are two sets of three holes each, which must be 
bored and reamed in line, with the two lines of holes parallel and 
a definite distance apart. The photograph shows the fixture, 
with the casting in place and with two bars 
in position, on each of which is a set of 
shell reamers. 

The other example is of the same char- 
acter, but is more elaborate. There are 
more operations to be performed upon the 
piece, and the fixture together with the 
bars, cutters, reamers, etc., make as elab- 
orate a set of tools as will often be found 
for work of this size and character. 

To fully understand the operations to be 
performed in this fixture, reference must 
be made to the castings on the truck in 
Ftg. 15. This illustration represents a top 
and bottom view of a casting for the drir- 
ing mechanism of a boring mill. The sur- 
faces A A of the flange arc first planed, 
these being the surfaces upon which the 
casting rests when in place on the mill. 
.Ml the other operations are performed in 
the fixture in Fig. 16, the casting being 
supported in the fixture by the planed 
surfaces of this flange. There are seven 
holes to be drilled in the flange, which 
must also be cither countersunk or spot faced.' There arc four 
bearings to be bored, reamed and faced on their ends, the two 
larger ones being in the hubs B and C and the two smaller ones 
just above them in the photograph. The hub C, besides being 
faced, must be turned on the outside lo receive a trunnion that 
fits upon it. 

Referring to the tools in Fig. 16 it will be seen that seven bars 
are required for boring, facing and reaming, one of the boring 
bars being in position. At the left is a pile of insertcd-tooth 
facing cutlers, of which one is in the foreground at A. This view 
of the cutter shows that there are four inserted teeth at different 
distances from the center, so that the full width of the hub to be 
faced will be covered. These cutters are employed for roughing 
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ool. tod on top of the fixture is a set of cuttcri iiied (ur finishing. 
At B t* one o{ the cutter bars used {or facing and it is threaded 
at its ttpfwr end for the stop C, whkh gages the depth to which 
IIm facing tool ran operate, and which can have any adjuitmcnt 
by taming one way or the other. At D are the two cut- 
and holder* used for turning the outside of the hub C, >n 

^'^ ... 

8PRINO MBKTIKO, A. 8. M. B. 
Tbe tprtng meeting of the Ami-rican Society for Mecbattica) 
Ejitiae«r« will be held from May 15th to j8th. The following 
paper* will be presented at the different sessions: 



Wednesday morning. May i6th: "On the Value of a Horse 
Power," by Geo. I. Rockwood; "Hot Water Heating from a 
Central Station," by H. T. Yaryan; "Sysleras of Efficiency, of 
Electric Transmission in Factories and Mills," by W. S. Al- 
drich; "Design of Speed Cones," by J. J. Gucu. 

Wednesday o-cning: "Multiple Cylinder Engines." by Robe 
H. Thurston; "The Gas Engine llot-tubc »• an Ignition Timing 
Device." by Wm. T. McGruder; "Water Son mt of the 

Lorain Steel Co.." by N. O. Goldsmith; i a of Ma- 

chinists, Foremen and Engineers." by M. P. Higguis. 

Thursday morning. May 17th: "The Automobile Wagon (or 
Heavy Duty." by Arthur HcrffCbmano; "A TeK of a FtftMO 
Million High Duty Pumping Engine at Grand Rapids. Mich.," 
by M. E. Cooley; "Tests of the Snow Pumping Engine at the 
Riverside Station of the Indianapolis Water Company." by W. 
F. M. Goss; "Cylinder Proportions for Compound and Triple 
Expansion Engines." by B. C. Ball. 
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EPIOYCLIC GEAEING.-2. 

APPLICATIONS IN 8PDB OEABINO. 

Those who were subscribers to Machinery last August will 
remember an article that was published in that number treating 
of the principles of epicyclic gearing and giving directions for 
calculating the forms of such gearing that most often occur. In 
this and a subsequent number we shall illustrate a few applica- 
tions of epicyclic gearing to actual practice, showing a number 
of cases where it contributes largely to the success of the ma- 
chines upon which it is used. 

The writer has questioned the recent graduates of a number 
of colleges of engineering as to the instruction given in this sub- 
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ject, and from their apparent unfamiliarity with it, it would seem 
that epicyclic gearing were not receiving the attention that it de- 
serves. Certain recent text-books upon mechanism contain little 
or nothing upon it. Kent's pocket book does little more than to 
define epicyclic gearing, and there seems to be a general lack of 
material and instruction concerning this branch of mechanism, 
that is quite disproportionate to its importance. This is doubly 
true in view of the comparatively large amount of attention paid 
to some of the less necessary branches of mechanism, like par- 
allel motions, for example, which are practically obsolete, except 
in indicator practice. 

Epicyclic spur gearing has been used in several forms, begin- 
ning with the time when James Watt employed the sun and 
planet wheels to take the place of the simple crank motion. It 
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is now used for back gearing on machine tools, for hoists, for 
drill-press feeds, for boring-bar feeds, for driving the type beds 
of printing presses as well as for controlling certain motions on 
these presses; and it is used extensively in rope and cable laying 
or winding machinery. There are many places where this form 
of gearing could be used successfully, as for example, in securing 
velocity ratios difficult to secure by ordinary trains. Thus, with 
a reverted train of four gears with SL 50, 49 and 50 teeth respec- 
tively, a ratio of t to 2,500 is secured. 

The epicyclic bevel-gear w even more useful than the spur-gear 
train. One of its earliest applications was to cotton spinning 
machinery, where it marked an important advance in this class 
of machinery. It is still used extensively in textile machinery, 
and ha^ alfo been applied to water-wheel and steam-engine gov- 
ernors, to dynamomcicrs for the measurement of power, to motor 
carriages; tricycles and shafting as an equalizing mechanism, and 
to electric cranes for the same purpose. 



In what follows no attempt will be made to refer to more than 
a few of the different arrangements and uses of epicyclic gearing 
and devices will be mentioned from among those that have ac- 
tually come under the writer's observation. 

About 15 years ago Mr. Chas. E. Barrett, an ingenious me- 
chanic in Vermont, was engaged in building paper machinery, 
and among the novel devices that he applied was a crank motion, 
similar in principle to that shown in Fig. 1. The motion was 
used for turning a reel on which rolls of paper were supported as 
the paper was delivered from the machine. The usual custom 
v,as to turn the reel when it was desired to change from one roll 
to another, through a pinion and large spur gear, which gave 
enough reduction so that the reel could be easily turned by hand. 

TAULC TABLE 
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In the device shown in Fig. 1 the crank C is loose on the shaft 
S, but the latter is keyed to the reel. The 6 and 8-inch pinions 
are fast together and turn freely upon pin D, which is attached to 
the crank C. The 14-inch gear is fast to the bearing and docJ 
not turn, while the 16-inch gear is keyed to the shaft. When 
the crank is turned the pinions not only turn on their pin D, but 
revolve about the 14- and j6-inch gears. If the gears were all 
locked together and were free t« turn about the shaft with the 
crank, the shaft would turn onc« for one turn of the crank; but 
having performed this operation, wc have turned the 14-incfa 
gear, when in reality it is stationary. Hence, the final motion 
will be as though the arm were held stationary and this gear were 
turned back once, which will cause the 16-inch gear and the 
shaft to turn W times. This deducted from the one turn when 
all wheels went with the arm gives ^\ turn as the final result. 

If, in Fig. I, the diameters of the 14- and 16-inch gears be so 
increased that their radii are infinite and they become racks, 
while the pinions attached to the crank have a motion of transla- 
tion instead of revolving about the shaft S, a mechanism will re- 
sult similar to that shown in Fig. 2. This device has been ap- 
plied to printing presses for controlling the motion of the frame 
carrying the rollers upon which the type table travels. The type 
table of a flat-bed press reciprocates and instead of sliding in 
V's like those of a planer, is made to nm on rollers, to reduce 
the friction. These rollers are kept equidistant by a frame, and 
it is cle.Tr that rollers and frame ■should move back and forth just 
half as far as the table moves. To compel them to do this, and 
to prevent the rollers working backward or forward so far as to 
strike the ends of the track, a rack is attached to the track at B 
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and another to the frame at A. into which the pinions D and C 
mtih. respectively. These pinions are fast to each other and 
travel with the table, and at the same time turning upon the pin 
P. A» D is just twice the size of C. it is clear that the rollers 
will be driven ju»t hall as far and half as fast as the table moves. 

A »impler arranijetnent for producing the same result is shown 
in Fig. ^. where only one gear is used, but it travels with the 
rollers instead of with the table, and runs in racks on the table 
And on the track. 

There are several arrangements for back gears whereby all the 
scaring is encased within the cone. Some of these arc epicyclic 
in their action and some are not, but in Fig. 4 is a sectional view 
of an epicyclic back gear that has been applied by the Bests Ma- 
chine Co. to their radial drills. The cone, C, runs loose on the 
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ahah. the lock-plate is keyed to the shaft, carries a pin un which 
the pinion A turns and has a slot at T. Pinion A meshes in a 
pinion B keyed to the hub of the cone pulley and also meshes 
with internal teeth cut on the inner periphery of the plate E. 
This plate is loose on the shaft and has a slot at S, in which 
•lides the lock bolt. It will be observed that the lock bolt ex- 
tends throagh plate E, so that when it is slid in the slot S toward 
the shaft it will engage in the slot T of the lock-platc D. In this 
position the whole system is locked together so that the cone 
twus the shaft- If the lock bolt be lowered, or moved away 
from the shaft $0 that its washer fits in the slot of a projection 
oi the frame F of the machine, plate E will be kept from turning 
aitd will act as a fixed internal gear lor pinion A. As cone C 
tnms, it will drive pinion A through pinion B, and D will turn. 
lOfether with the shaft, at a slower speed than the i-ome 

In Fij. 5 is an application of Watt's sun and planet wheel, al- 
though for quite a different purpose than that for which James 
Watt originated the device. The application shown is for a bor- 
ing bar feed, where the bar is supported in bearings and the 
amcr head is fed along the bar, as the latter revolves, by a feed 
ttftw and gearing. In the sketch B is the bar, S the feed screw, 
and C and D the two gears that give motion to the feed screw. 
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^^Bsar O is attached to the end of tHe feed screw and C. which 
pHbabes with D, is prevented from turning, as the bar rotates, by 
[ the slotted link or crank \, which slides upon a stationary pin. 
In the end of the bar is a dove-tailed slot, L. for adjustment of 
' the pin on which C turns, so that gears of any size can be used. 
J Suppose 'he pitch of the feed screw to be % inch, right-hand 
I thread; the number of teeth in D jo. and in C 20. What will be 
[ iIm (cfd ol the cutter head for one right-hand turn of the bar? 
First asaome that wheel C is free to ttjm with the bar; then for 
one turn of the bar both C and D will each make one right-hand 
tarn, not upon their own axis, but about the center of the bar. 
We hare done with C, howcvrr, what was not desired, vie. given 
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It one turn, and hence must now more it back one turn, the bar 
being stationary. Wheel D and the screw, therefore, will be 
moved ahead 2-3 of a turn during this operation, which, added 
to the one turn previously made makes I i-i turns for the screw, 
to one turn of the bar. The cutter head would thus be led 1 3-,i 
X yi inches were it not lor the lact that the nut in the head, 
which fits the feed screw, also makes one right-hand turn for 
each turn of the bar. The actual feed, therefore, is only 3-j 
X ^ = 1-6 of an inch, and the teed i* toward the left in the 
sketch. To reverse the feed it is simply nectMary to introduce 
an idler gear. 

In Fig. 6 are details of a boring bar feed upon this principle in 
use at the Builders' Iron Foundry. Providence, R, I. The letter- 
ing upon the sketch will ntake the construction quite clear. 
There is an idler gear to give feed in the opposite direction from 
Fig. 5. The wire attached to the crank keeps the lower gear 
from turning and the slot for the movable stud in the end of the 
har permits the use of change gears, .^t the right are details of 
the crank. 

In the February, igoo. number of the paper was shown a novel 
driJI-press feed through epicyclic gearing (hat the writer found 
in a New Hampshire sliop and which may be of interest to refer 
to in connection with the examples just cited. With these few 
and simple illustrations we will drop the subject of epicyclic 
spur gearing, leaving epicyclic bevel gearing until another lime. 



THE PUTtJRB OF THE IRON FOUNDRT 

In a lecture delivered before the students of engineering at tlic 
Cornell University, Mr. William Kent reviewed the mam features 
of the manufacture of iron and steel at the present day and at the 
close touched upon the future of t+jis industry. He said it would 
seem as though the art of the engineer or inventor could go but 
little further in improving the methods of manufacture of steel, 
from the mining and transportation of the ore to the delivery of 
the finished product in shapes as fine as wire or nails. Every- 
thing seems to be so well done by machinery now that there is 
but little margin left for further saving. 

The case is altogether different, however, in the manufacture 
of castings from cast iron. The method commonly used, that 
of the cupola furnace, is that of two or three centuries ago. As 
the 700 blast furnaces in the United States in 1873 have been re- 
placed entirely by half as many, each one making on an average 
12 timet as much iron, so the thousand or more cupolas should 
be replaced by something better. Its use is to lake good pig 
iron, and at great expense of labor, fuel, and waste of iron, put 
sulphur into the iron and deteriorate its quality. 

Some day some enterprising capitalist will build a million dol- 
lar foundry alongside of a pair of blast furnaces. He will have 
no cupola, but he will get one grade or quality of iron from 
one of his blast furnaces and another grade from another, at will. 
A third grade he will get as desired from a Jones mixer, a two 
hundred ton brick-lined vessel, heated by gas on the Siemens 
system. Still other grades he will get, if desired, in gas heated 
ladles, where the metal may be treated chemically, and any 
grade needed for special purposes, such as car wheels or chilled 
rolls, he will get from a reverberatory Siemens furnace. There 
will be no pig iron about the place, except such as is made to b« 
«old, or is used to change the grade in the mixer or in the rerer> 
beratory. As far as possible the meul will be used hot from the 
blast furnace. There will be an immense pattern storehotisc, 
built in detached parts, where patterns will be stored from •!! 
over the country, and the foundry will have also its own pattern* 
of standard articles, such as engine bed plates and cylinders, 
foundation plates, columns, etc. When such a foundry is in 
operation it will wipe out of existence fifty or a hundred of the 
small cupolas which are cumbering the ground, and a revolution 
will take place in the foundry industry similar to the ooe ihtt 
began in the blast furnace industry in 187a Hent it ibt «<Mit 
for the coming generation of mechanical engineers, to pat the 
foundry on the same grade scientifically and economically, as 
the blast furnace now is. All thai is needed now to start this 
improvement is the willing capitalist, or perhaps the promoter, 
who knows how to show the capitalist "there's millions in it.** 
and I do not think this greatly needed improvement in the iron 
industry can be much longer delayed. 
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ITEMS OF MECHANICAL INTEBEST. 



OLEANKD FROM VARIOUS 80URCB8. 

An interesting feature ol the General Electric Works nt 
Schenectady for the bicyclist, is the immense storage sheds for 
the accommodation of the employees who ride to the works on 
their wheels. The sheds have storage room for 1,500 bicycles 
and for a small sum per week the wheels are kept in running re- 
pair, well cleaned and lubricated. It is unnecessary to say that 
the idea is a popular one with the employees, as the pleasure of 
having their wheels always clean and in good running condition 
is well worth the required expenditure. 



A correspondent to a contemporary gives a recipe for cleaning 
rusted tools which may be valuable, but we cannot vouch for 
its efficacy. 

If the rust be heavy, stand the tools in coal oil for a few 
hours, but if only slightly rusted this is not necessary. Next dip 
the articles in liquor potassa for a few moments and then put 
them into a strong solution of potassium cyanide. Remove from 
the solution; clean with a paste of the cyanide, castile soap, 
chalk and water; rinse and place in a saturated solution of 
chloride of tin and leave over night. 



The Paris Exposition opened on April 14th. with impressive 
ceremonials. President Loubet formally inaugurated the Ex- 
position, hut it will be some time before it becomes an expo- 
sition in fact as well as in name. Many of the buildings have 
not yet been completed, and many of the exhibits are yet to be 
placed in position. The American exhibits are comparatively 
well forward. The exhibit of machinery for this country has 
suffered, of course, because of the loss of the machinery that 
was being transported on the vessel Paitillac. but every effort has 
been made to get the remainder, which constitutes by far tht 
larger portion, unpacked and in place even though it is not in 
working order. In the next month's issue we hope to be able 
to report further advance and possibly give some definite infor- 
mation about the general character of the display. 



What appears to be an absurdity in the development of the 
automobile, is reported as being experimented with in France. 
A trolley line has been constructed in the suburbs of Paris 
which consists of two wires so arranged that a small trolley car 
can be carried on them, the two wires forming a track. This 
arrangement is expected to furnish power to automobiles, each 
of which will be provided with a flexible connection to its indi- 
vidual trolley. To dear obstructions and other vehicles, the 
automobile will carry a vertical pole to the upper end of which 
will be attached the trolley connection. The idea then simmers 
down to a street car line in which the cars run on the ground 
instead of steel rails. While the line proposed may be a success 
under certain local conditions, it would appear that if there is no 
better solution of the power problem for the automobile than 
this, its development might as well be abandoned. 



A stop-valve or cock in a steam gage pipe is often quite a con- 
venience but is likely to be a dangerous trap and should never be 
allowed. .\n instance is known where a disastrous explosion 
was narrowly averted by the prompt action of a machinist in a 
railway shop, the cause being a stop cock located as mentioned. 
A locomotive was being fired up for the preparatory work neces- 
sary before going on the road. The safety-valves had been over- 
hauled and were in consequence not set to any particular pres- 
sure, the springs being set to a tension that was sufficient to 
restrain a pressure of perhaps itx) pounds. The attendant who was 
fitting up the engine complained that he could not get any steam 
pressure after having a heavy fire going for an hour or so, the 
steam gage only indicating about 40 pounds pressure. A machin- 
ist who looked after the valves and gages took in the situation 
at a glance and turned the stop cock in the gage pipe when the 
pointer instantly flew around to 240 pounds and struck the stop 
pin with a peculiar "ping." The fires were hauled as quickly as 
possible and the springs on the safely valves cautiously loosened 
until some 01 the enormous e.xccss pressure was reduced. After 
the boiler had cooled down an examination showed that appar- 
ently no damage had been done but the lesson was sufficient for 
one man at least to last him through life. 



AN BNOLISB ARBOR PRBB8. 

It is quite evidently shown by the accompanying cut repro- 
duced from an English contemporary, that the Britons appre- 
ciate the merits of the arbor press as one of their enterprising 
manufacturers is now making it in this form. The description 
states that "it is a mandrel press designed to supersede the 
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method of forcing in mandrels by hammering. Its use insurer 
good work by keeping the mandrels in good condition, and is a 
most useful labor-saving tool." 

If the press, as made, be copied from the one that has become 
so popular in this country, we do not think that the British 
manufacturers have improved it, either in appearance or utilitT. 
It will be noticed that the press not only has no quick returtt, 
but the operating lever offers a varying turning moment to the 
operator, much to his disadvantage. 

* * • 

OBITUARY NOTBB. 

Waterman C. Bradley, member of the Bradley Co., manufac- 
turers of the Bradley hammer, Syracuse, N. Y., died on March 
3 J St at the age of 6S. 

Andrew D. Cramp, son of William Cramp and formerly 
superintendent of the Cramp shipyards, died March 29th, in 
Boston, aged 43 years. 

William S. Doig. the inventor of box-nailing machinery, died 
on March 20ih, aged 52. Mr. Doig was at one time connected 
with the firm of Smith & Doig. who manufactured various styles 
of machines, but later, when be became sole proprietor, he de- 
voted himself almost exclusively to the manufacture of box- 
nailing machinery. 

Stephen Tasker, a son of Thomas T. Tasker. of the firm of 
Morris & Tasker, Ne\w:a.stlc, Del., died in Philadelphia on 
March 19th, aged 65 years. 

J. R. Stewart, president of the Bradford Machine Tool Co., 
Cincinnati, O.. died in Riverside, Cal., on March jtst. He was 
bnrn in Westmoreland County, Pa. He held the office of first 
lieutenant and afterwards captain of the 17th Regiment, In- 
diana .Artillery, during the Rebellion. In 1870 he moved to 
Cincinnati, and connected himself with James Bradford, founder 
of the present company. He was president of the Bradford 
Mill Co. from 1885 to 1900. when the name was changed to the 
Bradford Maichine Tool Co,, at which time he was made presi- 
dent of the new corporation, which office he held until his death. 

Mr, Stewart was prominent in all business circles in Cincin- 
nati, was a mason and member of the Loyal Legion of Ohio. 
His wife, son and two daughters survive him. 

Austin W. Goodell, of the firm of Goodell & Waters, engaged 
in the foundrj' and wood-working machinery business in Phila- 
delphia, died on April 15th, aged 68. 



t May, lyoo. 

I THE EVOLUTION OF AEOHIMEDES. 

^ft A TRUE BIOOBAPHY. 

^^P JUMIS. 

There was one machine in Bang & Atnmer's shop which 
Archimedes will remember until his dying day — a horizontal 
traverse drill on a rather low bed. so that the spindle was only 
about two feet from the floor, used for drilling heavj- work. 
Once upon a time our friend had the belt upon the biggest step 
of rhe cone and a big flat drill slowly revolving with the spindle. 
He found that the work was not quite high enough, and care- 
lessly leaned over the machine to pick up a wedge from behind. 
He felt something suddenly grab the loose front of his blouse 
and begin to pull. Harder and stronger pulled the big drill, and 
tighter and tighter drew the girdle around his waist. He tried 
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to cry out to a shopmate at work near by, but he could not make 
a sound. Things began to Icok black, when, with a last despair- 
ing effort, he thrust the big wedge under the belt and threw it 
fmm the pulley. They unwound him by turning the drill back- 
wards. Did you ever sec the long, flowing beard of a machinist 
i'«itch on a rouKh piece of ^tcel which he was turning in the lathe? 
No? Well, let us Ivtpc you never will. Speaking of this same 
traverse drill — it had a long belt, running from the cone pulley 
up to the counter overhead, in a slanting direction. It used to 
he a favorite amusement with the hoys to put the belt on the 
I slowest speed and then catching hold with both hands, to let the 
I 'belt pull them up from the floor .1 few feet, when they would let 
iro and drop. It was a dangerous experiment, for it takes a deal 
of will power to make you let go in such a case, and the higher 
np yon get. the more you hate to drop. Once Archimedes got 
hi* fingers almost under rhe belt on the upper pulley before he 
realised the danger He dropped about six feet and struck on 
the floor with a shock which seemed to drive his backbone right 
up through his crown. But he thinks, what if he had not let go? 
There was no tool-room in the shop. An inclined shelf over the 
bcndl at the north side of the room, carried an assortment of 
flat reamers made by one of the proprietors at some remote 
period. Under the same bench, on a shelf and on the floor, was 
a miacellaneous collection of arbors or mandrels, made of soft 
iron badly grooved and nicked by the points of side tools, during 
the squaring up process. Here and there a haiuJ or a lathe 
reamer made for some special job, perhaps m a drawer or on a 
ihelf. If it was a taper reamer, as many of them were, a wrought 
iron collar shrunk on, said: "Thus far and no iarlhcr." 

Archimedes' first experience in "chucking" a piece, as it was 
called, consisted in steering the point of a flat drill, held by the 
tail center of the lathe and a steady rest, at the center of the 
rapidly revolving casting, worrying as it wobbled and cheering 
tq> aa it gradually steadied to its work; then, after the drill was 
fkrongh. following it up with a rose reamer, held in the same 
ammer, and cutting a hole whose size depended entirely on ci:- 
camtances. Archiniedes took the casting out of the chuck, 
,11y burning his fingers in the process, and tried the hole to 
if it was "jest a little strong five-eighths" (which it generally 
was). If the hole was to be a taper, it was finished with a taper 
reamer wearing a turn-down collar, as before mentioned. This 
same lathe, by the way, had a chain feed, and when .\rchimedes 
took to turning, some later in the course, he soon leame<l that 
after setting the tool and connecting up the feed, he would have 
plenty of time to go to lunch and be back before the tool began 
nming. Turning in those days meant turning iron and not 
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steel; very little steel was used except for tools, and soft, or ma- 
chinery steel was comparatively unknown. 

When Archimedes got his first order to turn up some iron 
shafts, he fell so large that his hat-band cracked. To measure 
ofF the iron, to have another man to help him cut it with sledge 
and cold^hisel, to hold the chisel himself and make the other 
fellow do the striking— all this was rapture. At first he managed 
to hold the chisel askew and cut a fine spiral on the round iron, 
and he trembled a little when the sledge came down. The cen- 
tering, the straightening, the squaring-up were all tanlalizmg 
preliminaries to the final delight of sitting still and seemg the 
lathe do the work. The pattern was a hard-wood stick with 
certain cabalistic notches to indicate bearings, taper fits, screw* 
threads, etc., and marking was done with a file on the rough 
iron. If the lengths catne within a sixteenth, it was close work. 
As to sizes, well, if it was a journal. Archimedes set his calipers 
to a "scant five-eighths" on his steel scale, by thumping them 
on the edge of the tail stock, arid turned the iron by them. And. 
oh! the sandy seams in that iron, the springing of it, and the 
shaving which got in the center at the finishing chip, and the 
filing to bring it to size! He tried il finally by one of those same 
cast-iron boxes which he had chucked, and as it did go in and 
did not rattle very bad. he ventured to show it to Ammer. 
.\mmer "guessed it would do. but you might make the others 
just a shade larger." The limit of error in a country job-shop is 
either a "shade" or a "hair." The day of the snap gage or the 
hardened plug and collar was not yet. But when the lathe went 
welt and while the chain feed was catching up, Archimedes 
started to make some tools for himself, which was one of the 
unwritten privileges of the shop. He cut a pair of calipers of 
fantastic shape out of sheet steel, riveted them together and spent 
all his spare moments filing them and rubbing them with emery 
cloth. Old Carl made him a hammer, and he drilled and filed 
and polished thif until it was ready to harden. And so on, with 
chisels, gages, scribers, etc. until his tool drawer was filled with 
a motley assortment. 

One day Ammer came to him with a new job, a shaft or arbor 
to be turned and to have fastened on it two cast-iron hubs o»- 
flanges. Ammer said they must be shrunk 00. Archimedes did 
not know exactly what this meant, but he shrank from saying so. 
He went to a shop- 
mate and asked him 
about it. The man 
said: "Oh, you bore 
the flanges a little 
small, heat 'em, slip 
Vm on and jest let 'era 
cool. It's dead easy." 
"But how much 
small?" persisted Arch- 
imedes. "Oh, jest a 
hair, jest so they won't 
slip on." "And how 
hot do they want to 
be?" "Jest a dull red 
ios't you can see it" 
Archimedes concluded 
it was all a "jest." but 
he soon learned better. 
He turned his shaft, 
and bored his flanges 
"jest a hair" small as 
near as he could esti- 
mate, and satisfied 

himself that they would not slip on. He then bailt up a rosritig 
fire on the spare forge and laid one oi the flanges carefully OTcr 
the hot coals. After watching it a few minutes, he went into the 
shop to get the »haft. When he returned somolhing was amiss. 
The hub was on rhe fire rrd-hot, but nearly half the flange had 
disappeared, .^nd thus Archimedes learned how to melt cmit- 
iron. 

Nothing to do but to wait until they east again at the foimdry 
and then bore out anotiier flange. This time belter Ittck. tad 
the flange was healed uniformly to a dull red, the shaft fastened 
in a vise near by and the flange started careinlly on. Methtnks. 
^ough. the "hair tmaU" most have been a coarse one, perhaps 
of Uie blacksmith variety, for when about half way, the casting 
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goes slower, hesitates, and "who hesitates is lost" on a shrink fit 
Yes, it has "stuck" about half an inch from home and a big 
lump sticks in Archimedes' throat the rest of that day. 

Notwithstanding his various mishaps, Archimedes is slowly 
but surely advanced from little to big and from simple to compli- 
cated jobs. Some of the jobs tn a country shop are pretty com- 
plicated and require a deal of ingenuity and close thinking. 
There are no special tools, no jigs and templates to work by. 
Never a job just like the present one before and probably never 
will be again. Make your own face-plate and chuck, your own 
drill and reamer, block up the headsiock if the lathe be too smal!, 
and run the tailstock out on blocking if the ways be too short. 
Anything to get there. And what a lot of moral courage it 
takes to make a big fit by calipers when there are no gages. 
There is the big pulley or gear on the floor with the hole bored 
to some size which cannot be stated in inches. Here is the big 
shaft in the lathe ready for the finishing cut. You set the springy 
inside calipers or perhaps file a wire to fit the hole and wag them 
back and forth and twist them around until you think they just 
touch. You lay them on the bench with the points projecting 
over and try to fit the equally springy outside calipers to thent. 
Then you try to remember just how tight the inside cahpers 
fitted the hole and just how tight the outside fitted the inside. 
and compare these vague memories with the feeling of the shaft 
under the calipers. You try the hole in the wheel a dozen times, 
you change your calipers a little each lime, and your memory and 
your judgment seem more unreliable each time. You feel like 
the English carpenter who tried to go through London streets 
with the measure of a door between his hands. And, oh! the 
terrible, sickening anxiety when you first try the shaft in its 
place, for fear it may slip in up to the shoulder and then "wob- 
blel" Of course, the chances are that it will not go in at all. for 
you have been scared and nervous all along and have not dared 
to trust your own measurements. 

Archimedes will never forget one experiment of his with a 
big cast-iron shaft I think he managed the turning all right 
this time and made no serious blunders. But when the shaft 
caanc from the foundry there were one or two places in it that 
looked rather worm-eaten, .\mmcr said babbitt them and 
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Archimedes had no choice but to obey, although his conscience 
troubled him a bit He got the shaft on the centers in the big 
lathe and turned the biggest blow-hole uppermost, then went to 
the blacksmith shop, hunted up the ladle and some loose pieces 
of babbitt. It did not take long to melt the metal, to carry it to 
the lathe and to pour a table-spoonful into the hole. But as 
luck would have it, the shaft had lain out of doors several days, 
and tiKked away in the comer of this hole was a drop of water. 
When he saw the hot babbitt coming this drop just arched his 
back and spit, for all the world like an angry cat, while Mr. Bab- 
bitt backed out in a hurry, Archimedes got most of the charge 
in his face, and for a few minutes looked like a silver-plated tea- 
spoon. Fortunately, he shut his eyes in time, and after his mate 



had peeled off the plating, he was not much the worse for wear. 
Archimedes always regarded this as a judgment, but he could 
not see why it should have hit him instead of Ammer. 

Speaking of babbitt, why "babbitt," what is babbitt and who 
was Babbitt? Was he the soap man, and why did he invent and 
give his name to this nondescript hybrid among metals? Old 
Carl, the blacksmith, had a very poor opinion of this particular 
metal, for every journeyman and apprentice melted babbitt at tie 
forge and managed to spill some in the process. In time the 
tuyere would get pretty well plugged and Carl would have to go 
into the mining business. 

There was a journeyman in the machine shop whom we will 
call George. Now. George was of a rather irascible tempera- 
ment and would let his angry passions rise on very slight provo- 
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cation. It so happened that he was instructed to straighten and 
turn a piece of two-inch iron shafting some ten or twelve feet 
long. Quite recently he 'had learned that if a slack place in a 
shaft was pened with the round end of a hammer, the metal 
would be drawn out and the shaft straightened at that point He 
had not learned that such conversion was only skin-deep. This 
was a very crooked piece of iron with many short yanks in its 
length. George centered it with care, squared up the ends and 
proceeded to correct t^e yanks by wedging up under them and 
pening the concave side. After a patient faithful treatment he 
in time got the iron tolerably straight He then adjusted his 
steady-rest and collars, his roughing tool, his finishing tool and 
his drip of soapy water, and proceeded to turn the shaft in the 
highest style of the art. As he went along he noticed that the 
turned portion acted rather funny, but he had been out late the 
night before and thought the trouble must be in his eyes. And 
now the turning is done and George removes the restraining 
rests from the shaft and speeds up the lathe "to see how she 
runs." Well, she ran like an animated cork-screw. 

Archimedes heard an oath, a ripping and smashing and looked 
around just in time to see the shaft flash through the air, thrown 
by the muscular arms of the angry lathesman and fall writhing 
upon the floor like a wounded snake. Archimedes retired to a 
pile of shavings in the planing mill, where he could have his 
laugh out unobserved, and when he returned he found the some- 
what sobered George going through another pening process on 

the turned shaft. 

« * * 

Malleable cast iron is a metal obtained from fine-grained cast 
iron of good quality, from which certain quantities of carbon 
have been removed in the process of its production. The lower 
the carbon, the softer and more ductile is the metal and malle- 
able iron, being lower in carbon than gray cast iron, is better 
able to withstand blows and shocks without breaking. The de- 
carburization is accomplished by packing the castings in some 
oxidizing agent, like hematite or rolling mill scale. The carbon 
of the iron then unites at the high temperatures to which the iron 
is subjected, with the oxygen of the agent, forming carbon oxide. 
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THE CONVERSION OP FORMULAS. 
rBOM Mvnuo to bnolish units practicb for those 

VERSED IN ALOBBRA. 

J. J. C. 

To be able to convert a formula from one system of units to 
another system of units, readily and accurately, is an accomp- 
lishment that few people — even engineers and mathematicians — 
possess. The widespread adoption of the metric system by 
scientists and foreign countries, makes it frequently necessary 
to change a formula from the metric system to English units, 
and vice versa. Again, owing to improvements in apparatus and 
methods, some of the leading constants are being continually 
changed, thus necessitating changes in formulas in many in- 
stances to make the formulas agree with the new values assigned 
to the constants. For instance, it was only a few years ago that 
the mechanical equivalent of heat was stated to be 773 (oot- 
poands in all text-books; the value most generally used now is 
778 foot-pounds, and it is probable that this value will be still 
higher ten years hence. In order to make formulas containing 
eoastants whose values have been changed slightly agree with 
the conditions of to-day. it is necessary to convert them, as it is 
termed, and it is the purpose of this article to show how this may 
be readily done. 

It is worthy of remark that text-books on mathematics arc 
strangely silent on this subject. There are a number of proposi- 
tions in algebra that may be used for the conversion of formulas, 
but they are usually so hidden by their phraseology that they 
escape our notice when we desire to use them for this purpose. 

In order to make the process more easily understood, we wilt 
ghre a few definitions; 

A qtiantity is anything that can be measured. 

A unit is that part of the quantity by which we measure the 
qoantity. Tfans 42 is a quantity and i is the unit by which we 
meutsre it; that ia, 42 is really 42 I's. 42 foot-pounds is a quant- 
ity and I foot-pound is the unit; x, a and t are all quantities, but 
what their units of measure are we do not know until we have 
agreed to let them represent some particular collection of units. 

A unit may be simple or compound. 

A simple unit is one that involves only one particular kind of 
qianttty, at: i foot, i degree, i pound, etc. 

A compound unit is one that involves more than one kind of 
^Matity, as: t foot-pound, t foot per second, i pound per 
•qntre foot, t foot-pound per second, etc. 

A constant quantity, or constant, is one that does not change 
iu value after a value has once been assigned to it 

A variable quantity, or variable, is one that has its value con- 
■Imatly changed to meet changing conditions. Thus, in the for- 
innla, v = 3a.l6t, v and t arc variables and 32.16 is a constant 
thM is asaally represented by g; that is, we usually write the 
tommta r = gL In this formula we may change the value of 
V or t as much as we please, but the value of g is not changed 
owins to a change in v and t. Constants are usually repre- 
sented by the first letters of the alphabet, a, b, c. etc.. and vari- 
ables by the final letters, as p, t, x. y, etc. 

The reciprocal of a quantity is 1 divided by the quantity; thus, 

I 

t t t II 

dte reciprocal of a is — ; of - 1* - ors; of x +a ia : of 

a 33 x-«-aaz+i 

is as -f- t. etc 

The fir<i great difficulty that one strikes in converting for- 
mulas, is the converting of compound units. For instance, how 
can we change meter-kilograms to foot-pounds? This is easily 
done as follows: 

Write the equation i meter-kilogram = a foot-pound; or let- 
ting m represent meter, K, kilogram, f, feet, and p, pound, mK 
= afp. In this equation, m, K, f, and p may be regarded as 
variables and a as a constant whose value we are to find. 

It is a principle of arithmetic that if a quantity be both multi- 
plied and divided by another quantity its value is not altered 
For insunce. multiplying and dividing a by some number, as 5. 

« X 5 

does oot alter the value of 2; for = 2. This is the prin- 



ciple that we shall use to convert onr formulas. 
In the formula given, 

m K = a f p. 
We know that 1 meter contains 3.2806693 feet and that i kilo- 
gram weighs 2.2046323 pounds: hence, multiplying and dividiog 
m and K by these constants, we have 

[m X 3. 2808693] X [K X 2.ao46aa3j 

= « f p. 

3 3808693 X 3.2046333 

Now, calling the qtuntities enclosed by brackets m, and K,, re- 
spectively, and dropping a. we have 

ni, K, = 3.28086913 X 2.2046223 f p = 7»i3077^ f p. 

That is, I meter-kilogram = 7.2330776 foot-pounds, say 7.233 
foot-pounds. We will now work a number of problems that will 
illustrate the method in all its phases. 

Problem I. — Change kilograms per square meter to pounds 
per square inch. 

Solution.— The word per as here used always means division 

K 

Hence, i kilogram per square meter may be expressed as — • 

xa* 
But, when a quantity is to be divided by another quantity, the 
same result may be obtained by multiplying the dividend by the 
reciprocal of the divisor. For instance, 8 -f- 2 = 4; but the re- 
sult 4 may be obtained by multiplying 8 by the reciprocal of a. 

K 1 

thus: 8X^ = 4. Hence, — may be expressed K X — and 

m' tn* 

since i m = 39.371)433 in. 

[K X «.ao462a3] 39 37043** * 

X = a p X — 

3.3046333 fm* X 30-370433*1 »• 

in which t* represents square inches. 
Whence, dropping a, and using subscripts as before. 
K, 3.3046331 p i p 

— = X — = X — : 

mf 3937043* »' 703-o8a3 «• 



that is. I kilogram per square meter = 



pound per 



703-0833 

square inch, or t pound per square inch = 703.0823 kilograms 
per square meter. 

Problem 2— The formula giving the total heat of steam above 
the freezing point is H = 606.5 -f 3051, in which H is the num- 
ber of thermal units and t is the temperature Centigrade. Con- 
vert the formula so that H will be measured in British thermal 

units and t in degrees Fahrenheit. 

9 
Solution.— One thermal unit = — British thermal units, and 

9 ^ 

I»C = — X t'F. But. since the temperature t ia measured 

5 

from the freezing point, or o*C.. ja* must be subtracted from the 
temperature Fahrenheit before substituting in the formula, or else 
the constant 606.5 m\x%t be altered. We will try both ways. 
[H X {] It X I) 

H = 606.5 +.305t: = 606.5 + .305 

I I 

H, = fioVs X t -«- 305t, = 109I.7 ■•--jost,. 
In this formula 32' must be subtracted from the temperature 
before substituting for t,. at the sero point on the Fahrenheit 
scale is 32* below the freeaing point Since this is somewhat 
ioconvenient, we replace t, by t, — 33. and we h«ve Hi = 1091.7 
-+■ 305 (t, - 33) = lo^t-T + .3051, - 9 76 B io«i.94 -<- jojt,. 
Therefore, dropping the subscripts, 
H = 1081.94 -f 305 t 
Problem 3.— Rankine's formula for the expansion of saturated 
steam is pV ){ = 475, in which p is the pressure in pounds per 
sqtiare inch and V is the volume in cubic feet Convert so that 
p will be in kilograms prr square meter and V In cubic meters. 
Solution.— Referring to Problem t and osing but five signifi- 
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X 47! = 7.567 «. 
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Note. — It was necessan' to raise 



\3. 28093/ 



to the power indi 



^3.28o93J 

cated by the exponent [J, because V^had to be multiplied and 
divided by the same quantity, and this quantity had to be affected 
with the exponent}! since the variable V had to be changed to 
another variable V, having the same exponent. We knew the 

relation between V and V^ (which was V x j 1 = V, ) . and 

we reasoned that 
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rvx(^-n"=v.».vx(— -)" 

L \3.2So.>3/ J \3.2S093; 

Problem 4. — The formula for the velocity of escaping steam is 



w = 4.43 



m— iL 'p'nij 



in which w is the velocity in meters per second, p and p, are 
pressures in kilograms per square meter, v is the specific volume, 
that is, the volume (in cubic meters) occupied by i kilogram of 
steam, and m is a constant. Convert so that w will be in feet 
per second, p andpi in pounds per square inch, and v the volume 
(in cubic feet) occupied by i pound of steam. 
Solution. — We have, sec Problem 1, 



[w X 3- 2809] 
3.2S09 



m L 703 o8j L 



V X 3.«8o9* X 



-1 

!046j 



2. 2046 



= 4.43 



703 -oS 



3 2809* X 
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L \ V r J inc 
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It is not necessary to perform any operation on the fraction — ■ 

P 
because the same operation will be performed upon both vari- 
ables, and will cancel each other; that is, the result will be the 
same as multiplying both numerator and denominator of a frac- 
tion by the same quantity — the value of the fraction is • ot 
changed, and may be reduced to its original form. 

From the foregoing wc derive 



Wi= 3 2809X443 



V 



m p, 



r, 703.08x22046 r 

-X 



3 2809' 
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{To b€ concluded. ) 

♦ * ♦ 

EARLY COTTON SPINNING MACHINERY. 

W, Mu>GI.EV. 

Amongst the varied collections at Chadwick Museum, Bolton 
Lane, England, there is none more interesting and appreciated 
than the unique collection of eighteenth century machinery. 
Here may be seen an old one-thread wheel and distaf, a hand 
card, the "Jenny," the power-card and "water-fratne." together 
with a piece of old square wooden shafting taken from the railh 
of R. Arkwright at Cromford. Derbyshire. Here is also pre- 
served the hand mule of Samuel Crompton, a native of the town. 

In this age, when everybody's attention is directed to pressing 
forward in the race for wealth or economy of production, we 
propose, at the risk of being charged with the "fatalism of look- 
ing back," to trace the evolution of the cotton industry of the 
eighteenth century and lay before the readers of Machinery 
some account of the inventors and inventions of that period. 
From the middle to the end of the eighteenth century arose quite 
a number of independent and original inventions for the pro- 
duction of yarn, and the genius of that time. laid the foundation 
of the prosperity of Lancashire. For centuries the only machine 
used for spinning cotton was the one-thread or Jersey wheel, 
which consisted of a large wheel driving a spindle, which twisted 
the yarn, whilst at the same time it was attenuated by the left 
hand. This was followed by the distaf, Fig. i, which combined 
the spindle, flyer and bobbin for the first time. The bobbin was 
made to revolve quicker than the spindle, and wind on the yam, 



by means of two grooved pulleys of different diameters. The 
flyer was employed for twisting the yarn and winding it regularly 
upon the bobbin. 

A recent acquisition to the museum is a three-tliread wheel. 
Fig. 2, still used in some districts in China. This machine marks 
a period between the one-thread wheel and the "Jenny," and i» 
of very rude construction. It consists of a wheel turned by the 
feet, which gives motion to three spindles by means ot a piece 
of hide passing around them. When the yarn has been drawn 
out and twisted, it is wound on the spindle in the shape of a 
cop by means of the stick in the right hand. The operations of 
spinning and weaving were usually carried on in the same house, 
tlie daughters spinning the yarn for their father's loom. The 
shuttle of the loom had to be thrown through the warp by hand; 
and with broad looms, two men were required, one on either 
side of the loom, to throw it across. This was a very slow and 
costly process, and in 1738 John Kay invented a new method 01 
throwing the shuttle which more than doubled the production 
of the loom. He lengthened the slay, or board along which the 
shuttle runs, and by attaching strings to pickers at opposite ends 
of the slay, and held by a peg in the weaver's right hand he, by 
a sharp pull of the string, threw the shuttle across the loom. 
Weavers had now to waste their time in collecting yarn from 
their neighbors, who fixed their own price and deprived them of 
their profits. 

To bring the supply of yam 

into harmony with the demands 

weavers, some improvements 

spinning had to be made, to 

I I \ P ^ J increase the production. As early 

as 1738 we find a patent for 
"spinning by rollers" taken out 
by Paul & Wyatt, of Birmingham. A mill was built at 
Northampton, containing 250 spindles, which was driven by 
water, but it proved a failure and the venture was aban- 
doned in 1743. Paul took out a second patent in 175S. but 
it was not until the introduction of the "Jenny" in 1774 that 
any great advance was made. James Hargreaves, its inventor, 
was a weaver of Standhill, near Blackburn, and in humble cir- 
cumstances. The Jenny was intended to spin roving into yarn, 
and he is said to have received his inspiration through seeing 
a distaf overturned when the spindle revolved in an upright posi- 
tion. From this he reasoned that if a number of spindles were 
placed side by side in an upright position, several threads might 
be spun at once. He contrived a frame, in one part of which 
eight rovings A were placed, and in another, eight upright spin- 
dles B. The rovings were first passed between two bars ol 
wood C D. which could be clasped so as to hold the threads. 
These bars formed a tiaveling carriage E, moving to and from 
the spindles, a distance of about sixty inches. The carriage was 
drawn cut by the spinner's left hand, while with the right he 
put in twist by means of a hand-wheel G, driving the tin cylin- 
der H. The latter communicated its motion to the spindles by 
means of cords passing round wharves on the spindles. When 
the carriage had traveled about three-quarters out, the clasp was 
closed, thus preventing the further passage of roving; and the 
threads were attenuated by slowly drawing out the carriage, the 
thick places being drawn out by the twist first running into 
the thinner parts and causing them to resist drawing. This made 
the yarn more uniform in thickness, and the same method is still 
employed for attenuating waste yam on the "bilky." The car- 
riage was then returned and by letting down the presser wire K, 
the yarn was wound on the spindle in the form of a cop. With 
this imperfect machine Hargreaves spun weft for his own looms, 
but. the secret leaking out, a mob broke into his house and 
forced him to leave the country. He then erected a small spin- 
ning mill at Nottingham, and in 1770 obtained a patent for his 
jenny, and began to build "Jennies" for sale. Their productive- 
ness being manifest, they were brought into general use. In 
1779 — a period of distress — a mob destroyed all "Jennies" and 
"Waterframes" in the Blackburn district, sparing those "Jen- 
nies," however, with less than twenty spindles, as these were ad- 
mitted to be useful. His patent rights were also contested by 
the Lanca.chire manufacturers, and he was deprived of their ben- 
efit. Although this prevented him from receiving the legitimate 




reward of his invention, he continued his spinning concern until 
his death in 1778, when his widow received £400 for her hus- 
band's share in the business, thus proving that he must have 
«pent his last days in comfort. 

Hargreaves rapidly improved his 
machine after taking out the patent. 
In the first place the toe was dis- 
pensed with for working the faller, 
which was now worked by the left 
hand. A cord was fixed to a curved 
portion of the presser M, and passing 
round three pulleys on one end of 
the carriage was attached to the 
outer end of the framing. The cen- 
ter pulley N, slid in a groove and 
was attached to a latch near the 
daipk. As the carriage was moving 
in. the spinner pulled the latch, caus- 
ing the sliding pulley N to recede 
from the other two and depressed 
the faller to the desired level for 
winding the yarn upon the spindle*. 
Hargreaves also rapidly increased 
the number of spindles from eight to 
thirty, sixty and in some machines to 
lao. In these large machines it was 
difficult to keep the carriage square 
and draw all ends alike. To remedy 
this defect, he attached a band to the 
framing near the spindles, and pass- 
ing it round two pulleys, underneath 
and at opposite ends of the carriage. 
•fterward« fixed it to the outer end 
ot the framing. A similar band was 
conducted in the opposite direction, 
and, the same tension existing 
throughout the lengUi of the bands, 
the carriage moved out perfectly 
parallel to the spindles. One of the 
chief faults about the earliest ma- 
chines was that the slubbing box 
being fixed near the spindles, a coo- 
nderftble amount of slubbing hung 
down when the carriage moved in 
and was very liable to catch dirt 
from the floor and also to become 
mtangled and break. He therefore 
cansed the slubbing box to slide to 
and fro with the carriage, as in the 
sketch, which considerably reduced 
therisk of dirty and broken slubbings. 

The above description and pho- 
tograph arc taken from the old 

jenny in the Bolton Museum, which is probably the only one 
rOBAiltinc in England. It had been in constant use for nearly 



TRAVELINO 8TAIBWAY. 
Among the transportation exhibits at the Paris exhibition ii a 
traveling stairway built by the Otis Elevator Company. The 
general scheme comprifes a system of parallel rods connected 




rtf. 1. DUtar, eomblntaMt SptntfU 




mAMLr. Bmmm m uxomnmair. 

nraraodltobWa. T%m- S- Ctitna— " Tkf<a«-ttar*ad " WTi— t. Fl0. X timrgrmmTm'9 

OptnnlDC ••Jmvnj." 

together and driven by a chain, which carry the Inanguiar >up- 
ports for the stair treads, as shown in the sketch. The treads 
are maintained in a horizontal position by two rolls which are 
connected by short bars to the triangular support, as indicated. 
These rolls run, one on each of two parallel rails, which arc 
further apart on the incline than on the level. Thus the treads, 
which form a smooth moving platform at the foot of the incline. 
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a Ctniury, spinning woolen weft for hand-looms in a hill-side 
bCMUe near Slaithcwaite, where it was discovered and purchased 
for the Corporation. 



are kfpt horizontal when they commence to ascend, and tiicic 1 
no toadency to tilt either backward or forward. It it said in the 
"Sibley Journal of Engineering," from which this information is 
taken, that this particular stairway is capable of handling, with 
an expenditure at the motor of from y* \o }$ horse-power, 7,J0C> 
people an hour, the height of the lift being ao feet, 3^ inche« and 
the speed 90 feet per minute. 
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The regnlv tdition of MACHtNERV for May is 21,500 copies. 

Machikeky has th« largest paid-in-advance circulation of any 
mcchAnical paper in the world. No subscriber is entered on our 
mailinf li»t until his subscription is paid for, and all subscrip- 
tions are stopped at expiration. Except on special quarterly 
numbers, no papers are sent free other than to advertisers, ex- 
cbangei and circulation amenta. American Machinery is the 
title of the foreign edition, printed on thin paper and compri^ 
ing all the reading and advertising matter in the domestic 

edition. 

• • • 

BOME CIRCULATION FIGURES. 
The "American Machinist" has been at last persuaded to give 
out a circulation statcment^of one issue — from which we ven- 
ture to quote: 
On March 26th we counted our list, and it stands as follows: 

Paid subscribers 5>399 

Advertisers, exchanges and complimentary.. 812 

Sent to London lor European edition 3,000 

News Company's order 6,550 

Total 15,761 

The number of paid subscribers accredited to the office is 
smaller than formerly because the entire European list, once in- 
cluded here, is now included in the 3,000 European edition. 

No copies are taken back from News Company as unsold. 
None go free, regular, to any one without an equivalent. 

This may vary next week up or down — if it docs we shall print 
more or less. 

This is not a big circulation — but it's the best circulation en- 
joyed by any paper in our line. 

It's a circulation that reaches more men who are responsible 
for results in shops making all kinds of machinery than all other 
papers combined. 

For purposes of comparison we some time ago estimated the 
circulation of the "American Machinist" at 12,000 copies, to 
which add 3,000 foreign papers first printed on March 26. 812 
advertisers, exchanges and complimentary, and the total ob- 
tained, 15,812, we may fairly claim justifies our estimate. 

If the 3,000 copies sent abroad were sufficient to cover the en- 
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from the head of the coooem down, is a sabscriber to 
Machivery: 
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So many components now enter into the circulation figures oi 
the "American Machinist"— the "complimentary list, the for- 
eign edition, which is placed on sale on the book stalls, the 
extra calls, back subscriptions, etc," that we confess our in- 
ability to estimate its circulation; but if our contemporary is 
really willing to have the actual figures known, let us suggest a 
plain statement, giving simply the figures for every issue of the 
preceding year — like this: 

TAf regular editions of iSACHWinv/or the last ttvelve montMs 
are gruen below : 

T899. 
November . . . 17,750 
December .. 18,500 

1900. 

January 20.000 

February . . . 20,500 



1899. 

June 17.750 

July 16,650 

August . 17.150 

September .. 18,000 

October 17.500 



1900. 

March 25.000 

April 21.500 

May 21,500 



DIAMOND TOOLS IN THE MACHINE SHOP. 

While most machinists arc quite familiar with the general 
properties of the diamond and particularly with its extreme hard- 
ness, there are, apparently, not many who appreciate its advan- 
tages as a cutting tool for many of the regular operations in the 
machine shop, which arc now inferiorly performed with ordinary 
steel or mushet steel tools. The general use of the black dia- 
mond or bort in the machine shop is confined to truing emery 
or corundum wheels, turning hardened steel, chilled cast iron or 
similar refractory substances and working hard rubber, celluloid, 
etc. The use of such tools, correctly shaped for lathe and planer 
work, for turning, boring or planing brass, steel, cast iron and 
wrought iron, is as yet extremely limited, although they have 
been so used in a limited way for many years. 

It is well known that the accuracy of many machine tools is 
quite seriously impaired by the inevitable wear of the tools used 
for removing the metal. Since the amount of wear on any 
cutting edge is an extremely indefinite quantity, it is always 
difficult to determine beforehand what the variation will be from 
exact parallelism in a piece being turned or bored, or whether it 
will be plane within close limits when faced in a lathe. If, how- 
ever, the cutting edge be of a substance that can be used for an 
indefinite period without showing perceptible wear, even when 
examined under the microscope, it is evident that one of the 
chief factors in producing inaccurate work will be eliminated. 
.\s the only substance known that will fulfil these conditions is 
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the diamond, a statement of hi limitations and practicable appli- 
cation will be o( interest 

The diamond is the hardest of all substances, being rated as 
10 in the scale of hardness. The next hardest stone is the ruby, 
which i» rated at 9; but the difference in the hardness of these 
•tones is nevertheless so great that they are comparatively about 
as hardened steel is to tin. The diamond which is most used 
and is best adapted to mechanical purposes is the black diamond 
or bort. which is found only in South America and there only in 
the provinces of Bahia. On account of the extended use of the 
black diamond in the industrial arts, the price has been raised by 
the syndicate controlling the production so that now the retail 
price is about $38 per karat or somewhat more than the price 
!or the small white diamonds, .\lthough the white diamond is 
Itarder than the black variety, it is not as well adapted to me- 
chanical purposes as il has well defined lines of cleavage and will 
readily split along these lines when subjected to peculiar stress. 
The black diamond Is amorphous in its structure, and is, there- 
fore, more stable as a cutting tool, although somewhat softer. 

The proper setting of a black diamond is an art. and shaping 
and aharpening the cutting edges is said to be a trade secret, 
•mce the process used for grinding the white diamond is not 
laccessful on the amorphous variety. This fact, together, with 
the high first cost has naturally restricted the use of such tools 
to special operations in most cases. It was, therefore, with con- 
siderable surprise that in a visit to a shop devoted to the manu- 
facture of certain specialties we saw the commercial use of dia- 
mond tools as finishing tools on lathes, boring mills and other 
machines. On account of the shop policy we cannot, as yet, 
five much specific information on the subject beyond a brief 
•ummary of the possibilities with these tools. 

The apparatus made in this shop is of such a nature that it 
must be extremely accurate in its working and it must also sell 
at a reajonable price. The materials used in construction in- 
clude hard rubber. w>hich has to be machined. To those un- 
familiar with the properties of this apparently easily-worked 
substance, it will probably be new that it is one of the most difH- 
cnlt materials to handle with steel tools. In fact, it is impossi- 
ble to do accurate work on it with anything of less hardness than 
the diamond. It was thus that in this particular instance an ex- 
cellent opportunity was given the superintendent to use diamond 
tools on the different metals, and he has done considerable ex- 
perimenting in a quiet way with most remarkable results. 
.\rticle8 made of brass are first roughly bored, turned or faced 
with ordinary steel tools and then the finishing size is obtained, 
in many machines, with a diamond properly set and shaped. 
The surfaces produced are wonderfully smooth and accurate, a 
Moct difficult condition to obuin in brass, especially with some 
grades. Cast iron cylinders, perhaps ten inches in diameter and 
twenty-four inches long, are bored with a variation of from only 
one-quarter to one-half thousandth of an inch from parallelism. 
Of course, suoh results can be obtained with ordinary tools, but 
only at the cost of great care and attention and with always an 
uncertainty of how many trials will be necessary to accomplish 
such refined conditions. With the diamond tools, however, and 
especially in boring cylinders, this uncertainty does not exist. 
A cut can be started through a cylinder with the certainty that 
as far as the tool is concerned the original size will be main- 
tained throughout. In the case of turret tools, the ffreat free- 
dom from error on account of the non -wearing of the tools 
saves much labor on the part of the tool-maker and enables 
exact duplication for months with scarcely any attention. To 
offset tliese merits are the disadvantages of high first cost, lia- 
bility to breakage or loss and difficulty in obuining correct 
shapes, whether special or ordinary. 

Notwithstanding these difficulties, from what the writer saw 
and was told, it appears evident that diamond tools are destined 
to play an important part in machine shop operations in the 
fttttire; but at present the trade appears to be poorly supplied. 
aa there are but few dealers who appreciate the conditions to be 
■Ml or who will take the pains to ascerUin what they are. 

• • • 
A freak shown by a contemporary is a ball-bearing rifle, which 
has the remarkably valuable feature of a series of balls in the 
rUI« grooves to reduce the friction of the shot in the bore of the 
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DB8IQNINQ JIGS AUD FIXTURBS. 
Edwin C. THtnttroN. 

One of the problems not easily solved in designing )igs and 
fixtures is the amount of lime that should be spent on a tool. 
Designing and building are first costs and of more importance 
than the later expense of repairing tools, which, if well built, 
need not be much. 

If a tool is to be used in the continuous production of piece*. 
I should take time to consider all conditions. If the tool should 
be a jig that required turning over in order to remove the work, 
or to drill holes in different planes, it should be as light as 
possible, but not so light as to spring in clamping the work, or 
by the drill pressure. This latter may be overcome by ribbing 
in places of the greatest strain. I have seen jigs for holding 
quite large pieces so constructed that they could be turned over 
with comparative ease, brought against stops located under sev- 
eral drill spindles, carrying drills, bits, counterbores, etc., in- 
stead of resetting and changing the tools for each hole. If the 
drilling operations arc all in one plane the jig should be heavier. 
For milling I should make the fixtures heavier than teems necea- 
sary to hold the piece under the cut. so that it will not vibrate 
or spring. I remember one fixture in particular for holding a 
fair-sized, irregular-shaped piece that was milled on two tacea at 
one time. The fixture was designed to be quite a little heavier, 
we thought, than necessary, but it proved none too heavy on 
trial. Another for the same piece, designed to be strong enough, 
was not sufficiently rigid to stand up under the cut. A little 
time spent in designing a tool to look neat and in proportion 
is not a useless expense. 

Why does it take so much time to design a simple tool, is ot^ 
ten asked. In the first place, the designer may have a drawingor 
sketch of the pie^e operated upon, or perhaps a sample piece; 
he is told that such holes are to be drilled, such surfaces milled; 
the drilling is to be done on a certain drill press and the milling 
on a certain milling machine, or he may choose his machine. 
The tool must be designed so that it can be used conveniently 
on the machine, be sufficiently rigid to stand up under the cut 
without springing, arranged so that the piece operated upon can 
be securely held and quickly put in place and taken out. sur- 
faces provided for wear, clearance for dirt, burrs, etc. The 
necessary drawings must be made, giving dimensions and de- 
tails; there must be work done by the pattern maker, foundry- 
man and tool maker. After all this is done you will find that 
time has not been waiting. 

I have seen tools designed in haste that have come to far from 
filling the purpose for which they were intended that they either 
had to be re-designed or discarded. After such a tool is made 
and even if it has had a fair amount of time spent upon it, one 
feels greatly disappointed to see where it could be improved, 
and especially so when others mention how this or that would 
have been handier or better, and ask why you did not fix it 
that way. 

If a tool must be designed on short notice and the cost figure 
is set low. give it to a good designer, for with his experience he 
will probably lay it out the first time so that it will do the work 
satisfactorily and cost less to build, than if designed by a leas 
experienced and lower-priced man. 

In designing, be careful to notice the following: Do not think 
that after you have your layout complete there is no chance for 
improvement; before putting on dimensions and detailing, sub- 
mit it to the foreman who expects to use the tool as well as 
later to the pattern and toot makers. They may make a sug- 
gestion that will be a key to a scheme that you have had in 
mind but could not get in working shape, so to speak, or tbey 
may give you some direct points where the tool could be im- 
proved or more easily built. This may mean a new lay-out. but 
it will be found time well spent and in the end an efficient tool. 

Many jigs and fixtures are drawn assembled, with all the 
dimensions for pattern work as well as for the toolmaker: also 
sizes of stock screws, washers, etc.. covering the drawing with 
dimension lines and figures to such an extent that it is alnoat 
impossible for the workman to pick ont the pans, making the 
chances for misukes greater than il the small pieces were de- 
tailed and only the figures for the toolmaker giren for on* or 
two large pieces on the assembled views. If the pattens fignrca 
are detir«4. uke a piece of tracing paper and copy the piece* 
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separately, giving the necessary figures on these tracings; this 
will be welcomed by the pattern maker, and the drawing with 
small parts detailed and only the necessary figures given, will 
be welcomed by the tool maker, saving more than enough time 
in building to pay for the extra time spent by the detail man in 
making the drawings as described. 

Do not put bushings, guiding surfaces or supports in a mov- 
able piece, such as in a hinge cover or clamps, for there is dan- 
ger of the bushing or guiding surface not coming to the same 
place every time. If it is necessary to do so. be sure to have 
liberal bearings and good fastenings. 

Use as few springs as possible, for they are unreliable. I 
have seen considerable work thrown away just because a spring 
failed to hold the piece in place: it was cither too weak at the 
start or had been a little too stiff and not sufficiently tempered 
to keep it from bending under the pressure, thus allowing the 
piece to get out of place and be spoiled. 

Avoid trying to do too much with one tool; for instance, if 
you design a jig for drilling holes in three or four ■sides of a small 
piece and after it is built it is found necessary to change the loca- 
tion of a bushing or bearing, the chances are that the tool maker 
will have a hard time to make the change and still keep the rela- 
tions correct, especially where the guiding holes arc in the bear- 
ings and are in one piece that must be annealed to make the 
change. If it is necessary to drill several holes as stated, it is 
belter to use separate pieces for the guiding holes, btxshings and 
bearings as far as possible, making a tool that is easier to build; 
for the tool maker can get the separate pieces made, and set and 
doTH'cl each one independently of the others. A better way still 
is to make two tools instead of trying to do so much with one. 

Notice that necessary recesses for burrs and dirt are always 
provided. Cut a groove at the joining of tsvo bearing surfaces 
in jig or fixture when the piece operated ilpon has a similar 
edge; there is almost always a burr on the edge, or dirt is apt to 
stick in the corner unnoticed, to be discovered after considerable 
work has been spoiled. 

Take tlie sharp edges off the tools so that a man can handle 
them without cutting hrs hands, and if there are handles for 
clamping, etc., make them such a size and form that it will not 
be necessary for the workman to have his fingers tied up in rags. 

Consider the help you can give the tool maker in providing 
two or more surfaces that can be planed and used as working 
surfaces: one of these will answer as a place for marking the 
operation for which the tool is to be used; also provide lugs or 
posts for supporting a piece or for locating a center. These 
can be chipped off after the tool is finished. 

If a tool is to be used for a continuous production of pieces, 
the bearing surfaces should be hardened; and for jigs use hard- 
ened steel feet. 

Do not make the guiding surfaces for drills too long in the 
bushing, and if a bushing is inverted, which is done quite often 
in folding jigs, a piece of hardened sheet steel with a hole a 
little larger than the drilling tools used should be fastened over 
the bushings to prevent the destruction of the bearing surface 
around the bushing. When the drilling tools are small com- 
pared to the jig. stops should be provided, as the small drills or 
bits will not be stifT enough to bring the jig under the spindle, 
giving as a result a hole on an anglc- 

On small interchangeable work, the following relations will be 
found quite satisfactory, when a hole is made with a starting 
drill, following drill and bit. A starting drill for a hole under 
S/16 in. diameter should be .001 in. smaller in diameter than the 
following drill, or .002 in. smaller if the hole is to be over 5/16 
in, diameter. The starting drill should have a shank ground to 
the same diameter as the bit that finishes the hole; both are to 
be guided by the bushing, while the drill follow^s the hole made 
by the starting drill and does not touch the bushing. 

If you are drilling a hole in cast iron, say .250 — .251 in. dia- 
meter, where the limit is .001 in., have the starting drill .241 in. 
diameter for cut, following drill .242 in. diameter and the bit 
.250 in. diameter. If the hole must be within .002 in. limit, that 
is .250~.252 in. diameter, the same size starling and following 
drills can be used as before, but the bit should be .351 in. 
diameter. 

In wrought iron and steel, for a hole with .001 in, limit, the 
bit should be .0005 in. above lower limit of hole and .001 in. 



above lower limit when the hole is to be within .002 in. limit. 
For instance, the hole .250 — .251 in. diameter should have the 
starting drill .243 in. diameter of cut, following drill .244 in. 
diameter and the bit .2505 in. diameter; a little less stock is re- 
moved by the bit than in cast iron. Now if the hole is to be 
.250 — .252 in. diameter, the bit should be .251 in. diameter, the 
starting and following drills remaining the same as for the 
.250 — .251 in. hole. 

The hole in bushings for guiding tools for holes over .100 in, 
diameter, should be .001 in. diameter larger than the bit used, 
for smaller holes if you wish close work, the diameter of the 
guiding hole should be .0005 in. diameter larger than the bit. 

Make bushings of tool steel, hardened and lapped for guiding 
drills and bits rather than trying to guide them in holes in the 
supports or body of the tool; a new bushing could be put in 
place cheaper than to anneal, bore, brush and rcharden a solid 
piece in which a hole had w*cn large. Where a large number of 
bushings are used it might be well to keep some sizes in stock; a 
little variation could be made in the design of the tool to suit 
the stock size bushings. 

* ♦ ♦ 

SHOP KINKS. 



A DBPABTMBNT OF PBACTICAli IDEAS FOR THE SHOP. 

Oontrlbutlona of kinks, devices and methods of dolnK work are 

BoUolted for thin column. Write on one side of the 

paper only and send sketches when necessary. 

SIMPLE DISTANCE QAOE. 
W. G. R. says that a simple yet very convenient distance gage 
may easily be made like that shown in Fig. i. The materials 
necessary are two steel rods and a piece of spring-tempered sheet 
steel. A convenient size for the rods is 54" in diameter and for 
the spring about 4" by i". No. 20 gage. An elongated hole a 
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little longer than that needed to take in the two rods side by 
side is made near each end of the spring. The ends of the spring 
being brought near together, the rods are thrust through the 
openings and securely held in any desired relative position by the 
tendency of the spring to straighten out. Different lengths of 
rods may be provided for varying the capacity of the tool. 

TO BET A TAIIi-STOOK-^DBILL HOLDER- BOBENQ TOOL 
HOLDEB. 

M. Long. Geneva, N. Y., says: I have seen a number of ways 
given for setting the tail-blc»ck so that the work will turn 
straight, some quite elaborate, involving the turning up of a 
piece, but I never saw any quite as sure and simple as the way I 
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do. Take any piece of centered stock or mandrel (preferably 
about the length of the work to be turned, in order to avoid mov- 
ing the tail-block) and put it on the centers. Put a tool in the 
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r'tb the blunt end toward the bar. Revolve the bar with 
and move the tool up until it just touches, as at position 
, a. Then remove the bar from the centers, move the 
i to position B, at which position the tool should touch 

at the same place, when turned end for end and rc- 
>n the centers, as it did in position A. Adjust the tail- 
inttl the tool touches the bar the same at both ends. 
O matter how inaccurately the head and tail-block may 
lie shears, your work will come out parallel (allowing 
' for wear of tool), In this setting care must be taken 

live center is true. 




pi«. 3. 
Irill-holder, shown in Fig. 3, is, I think, a much better 
for hoMing a flat drill for lathe drilling than the ordi- 
tlder. Two pieces of half- inch square iron are bent up 
fK in cut. The drill a placed in positiun for work, the 
Und finger being placed at C and D. Draw the pieces 
the drill and tighten the tool-post screw A on them, and 
Ijusting is all done. I'he tool-block does not have to be 
$ up or down, as with the old method, which is handy. 
Is when other tools arc being used. In withdrawing the 
clean out chips, it does not have to be brought back clear 
I the holder, but just out of r!ic work and lifted up. I pre- 
pat drill to the twi<tt for most lathe drilling. 




ir lately seen some small boring-tool holders illustrated, 
llink none of thcni are qiiiir as handy as one I have, as 
in Fig. 4. (I am not the originator of this tool.) The 
pr is firmly held as close as possible to the working end 
I the whole held by tool-post screw A. It will hold round, 
or octagon steel from J-i" up to '/»' diameter. It is also 
Itr special tools when tiirnini; 
I TO If AKa OOIL 8PBIN08 IN A VI8B. 
|et W. Dilkes. Plainfield, N. J., says that the following 
of making coil springs is handy when a special spring is 
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a hurry and the time cannot be taken to rig up a lathe 
purpose. A closed or open spring can b« made any de- 




sired pitch with a little practice, as shown in Fig. 5. A A repre- 
sents the jaws of an ordinary machinist's vise. B B two blocks of 
hard wood, C a plain round steel rod of a size to make the spring 
required, and D a lathe dog to hold the wire to the mandrel and 
to serve as a handle. In Fig. 6 an end view of the blocks is 
shown in which £ E are the V-grooves for the mandrel and 
wire. This device is used in some shopii. bnt is quite unknown 
in many others. 

TWO BXTBNSION CUTTBR BARS MILI.INO BIO FOB TBB 

LATHB. 

"R. SL," Fond da Lac, Wis . says that the three following 
kinks have helped him a great deal in his shop practice. 

Fig». 7 and 8 are two forms of extension tool-posts lor the 
shaper. The one shown in Fig. 7 is a straight bar with a 
shoulder turned at A to (it the tool apron and threaded for the 
nut C which clamps the post in position. "R. S." says that he 
has used an extension with success. 14" long and 1' in diam> 
rier. In rhis bar a 14* square hole was provided for the loot. 
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The extension shown in Fig. 8 is made with a shoulder at .\, but 
instt-ad of being clamped with a nut to the apron, a pipe C is 
slipped over B, which thus supports the tool D. since the tool 
slot in B extends within the length of the pipe, as indicated by 
the dotted line. 

The device shown in Fig. 9 is a milling rig for the lathe which 
has been used to cut a T-slot in a tube when it could not be done 
on a planer. The bar A is held in the centers of the lathe an<l 
the tube to have the T-tlot cut is clamped to the carriage and fed 
along by the lead screw. The power is taken from an inde- 
pendent source through the sheave E which transmits it threogh 
the shaft B and bevel gears P and H to the cutter C. The bar 
A fornu a bearing for the spindle C, as shown by the dotted 
tines. 

AD JUSTABLB BBAMBB -8BTTINO MILLING OUTTBB8. 

"D. C. K.," Cincinnati, Ohio, says: Fig. 10 is a sketch of an 
adjustable reamer, dcscripliun i^f which U hardly necessary, as 
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the sketch shows the construction qoite dearly. Fig. it it a 
handy kink for a milling machine band to rtmember in ermer- 
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Ing kcyway cutters and the like. WTicn the cutter is central it 
makes a mark somewhat like A on the shaft, and when off center 
•s at B. With a little practice it becomes an easy matter to center 
a cutter, and it will be found to be a shorter and better way than 
by using a square and scale. 

TAPBR INDICATOR FOB THB L.ATHB. 
R. B. Casey, Lancaster, N. Y., says: I enclose sketches and 
description of a tool which will be of great assistaiKC in setting 
the tail-stock of lathe to proper distance for turning tapers, and 
while it may not be of much use to the expert, it will appeal :o 
a large class of workmen who have experienced trouble in that 
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Pig:. 12. 

line of work, and have (as has the writer) watched the finishing 
cut fast approaching the shoulder with feelings akin to those 
of the man with his foot caught in a frog, while the fast express 
is approaching. 

To make the tool, take a piece of flat iron any convenient size, 
to fit in the tool-post of the lathe, which will serve for the shank 
A Fig 12: I* X %' is a good size, and will ht almost any lathe. 
Saw a slot D in one end of shank, and fit a pointer B of steel 
in same, securing it with a pin C, using care to have it work 
easily, without being loose. 

Saw the slot back far enough into the shank, so that th*; 
pointer when moved to the upright position E, will not fall down 
while moving the carriage back and forth. 

To use the tool, measure accurately on the piece to be tapered 
the exact length, then cut to size at large and small end; a cut- 
ting-off tool should be used when the taper ends at a shoulder. 

Use thread calipers in getting the sizes, and be careful to 
caliper at the exact distance. Place tool in tool-post, and move 
the tail-stock over till the pointer touches at both points that 
have been turned to size, then proceed to cut the taper. If care 
be used in measuring and calipcring, the taper will be correct. 

OEKTEBINO DEVICB-TURBBT LATHE TOOL. 
Frank Greiner, New York City, says that Fig. 13 comes in 
handy when there are a lot of round pieces to be centered, to be 
turned down afterward. A is the body, made of machine steel. 
B is made of tool steel and hardened. It is forced away from the 
bo<^ by means ot the coiled spring D and is prevented lirom 
slipping off by the collar C. The angle in front is about 6o' and 
the pressure of the spring brings the work to the center. The 
device may either be worked with an ordinary twist drill, or a 
combination drill and center reamer. 




Fig. 13. 

Fig. 14 is a pin pointing rig, which has given very good re- 
sults and which can be used on any screw machine. A shows 
the body of the pointing chuck, which carries the round cutter 
B. The bushing C is interchangeable with others for different 
sized pins. Cutter B rests in a chamber, bored at right angles 
to the chuck. It need not be any thicker than yi" and can be 
ground to point any shape. To insure a smooth cut high speed 
is essential. D is the body of the clamping jig with the hardened 
jaws E E. The pivoted part F is kept away from D by the 
spring G. which will release the pin after pointing as soon as F 



is drawn off the hardened roller H. If short pins at* to be 
pointed another roller may be placed alongside of H in order to 
hold the pins, until withdrawn from the bushing C The open- 
ing between the jaws is regulated by the screw K in D. The 
thread on O should be fine, to permit close adjustment of roller 
H. N is the turret head of screw machin» and M is the cross- 
slide. 

The operator holds the turret bed lever with his right hand 
and feeds with his left In normal position the clamping jig is 




Pic. 14. 



pushed away from the chuck just enough to allow the operator 
to place a pin in bushing C. Then the clamp )ig is moved in 
towards the work. The higher the jig climbs on H, the tighter 
the jaws grip the work, so that when the cut is at its completioi> 
and the tendency of the work to slip in the jaws is greatest, the 
grip of the jaws is tightest. 

As said before, the rig has given satisfaction, and with a live 
boy behind it, it will easily turn out S.OOO pins (one end pointcd)- 
in a day. 

KBY-SEATINO ATTACHMENT. 

B. J. Willey, Louisville, Ky., says that he recently had a num- 
ber of gears to keyseat and there was no keyway cutter available 
or even the usual goose-neck tool for the shaper. He made the 
tool shown in Fig. 15 and found it to be very satisfactory. The 
length of the tool need be but a little greater than the width of 
the hub to be keyseated, and is therefore much stiffer than a. 
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forged tool held in the tool-post and projecting out beyond the 
tool-post screw far enough to cut a keyway of equal length. 
The cutter A is square and made of self-hardening steel. Thf 
flattened shoulder B gives means lor screwing the shank into 
the tool apron. 

OLD RAKE TEETH VALUABLE. 
"Crandall" says that he has found old rake teeth from the 'unfc 
yard to be quite valuable in the shop, as they can be forged and 
tempered the same as tool steel. For making punches, screw- 
drivers, flat drills (for drilling out broken set-screws in the htlbs 
of pulleys), small chisels and other tools, they answer juit *^ 
well as commercial steel. Old files are also good for rniiking 
tools if the cuts are well ground out before forging. 
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HARDENING HAMMERS. 

kCHINERV: 

noticed yonr description of how to harden a hammer, 
nswer to J. A. C. in April issue. 

say, a hammer should not be hard at the eye i( it is to 
My method of tempering a hammer is to heat it on an 
lltowing the rod and all to get "hot together. When at 
- heat dip the ball in the water to the proper depth, and 
%t time have a small stream of water, say one-quarter 
eter from hose or tank, poured on the center of the face. 
»pcrly cooled, polish ball and face qukkly and allow 
>f the eye and rod to draw both ends to the proper 
',n it should be dipped. 

method the center of face can be made extremely hard, 
; battering, while at the same time the outside can be 
vely soft and not liable to chip or spall off. The ball 
rdest at the extreme point, where it is most used. The 
she hammer will be soft as it should be. 
iimmcr faces are dipped the outside corner or rim is 
H. making it very hard or brittle, while the center may 
t, and batter. 

ised this method for years and can recommend it as be- 
l«ss. Hugh Hill. 

^_ • * * 

^ LATHE SHEARS. 

cmintRv 

e lithe is the most important of all machine tools is 
I by the great amount of thought and study given to 
piers and mechanics. It is the aim of the designer to 
a p«rfect machine, at the same time to try to provide 
keeping ail parts in perfect alignment, and, if pos- 
vercome the evil effects of wear. It is not necessary 
out the great progress made in this direction; the 
kndard lathe speaks for itself. It would seem, how- 
in most makes of lathes there has been no provision 
the wear on the V shear on which the carriage moves, 
ear is on these lathes like Fig. r, the V way of the 




ting about two-thirds of the depth. While wear on the 
the carriage will be mostly vertical, it will not be so 
-shear. If the latlie is turning up some work, the 
tstance on the V-shear will be at A A, and when bor- 
B; consequently in a short time a well developed 
la the V shear is soon obtained. By using a clear- 
tar as shown in Fig. 2, and having the V-way of the 
lemr over the edge of the V-shear as shown in Fig. 3. 
(rill be reduced to a minimum, and leave no shoulder 
TWgc to rock on. This style of V-shear is not new, 
|M proven it to be superior to the ones in general 
i Menu strange to me that it is not more generally 
f machine tool workers, not particularly on lathes. 
Der tables and all parts of machinery having a wear- 
;. I notice that several makers of lathes arc adopting 



this clearance style of V-shcar, but some of them do not fuUy 
clear the edge of the V-shear with the carriage way. 

The principal accessory to the lathe, and one that seemt ta 
be sadly overlooked, is the steady rest. Its progress has been 
like its name — a steady rest. Of coarse, some finishing touches 
have been given to it in regard to in design, but iis usefulness 
as a steadying rest is still limited. Its capacity should be equal 
to swinging over the saddle of the lathe and at the same time it 
should be rigid enough to support the end of any piece that the^ 
lathe could swing. It would seem that some of the present 
steady rests were more adaptable for gim sights than for steady* 
ing heavy revolving pieces in the lathe. T. B. C 

• * • 

COTTER PINS. 
Editor MACltiKKRY: 

Recently I observed a peculiar accident, which suggested to- 
me that a more liberal use of cotter pins in engine construction 
would be an advantage. The accident in question was that of 
one of the revolving weights of a governor on a Corliss engine 
coming off and dropping to the floor while the engine was in 
motion. It appears that the motion of the governor exercised 
an influence tending to give the weight a revotvmg motion on 
its stem, which caused it to unscrew the holding nut, allowing the 
weight to drop. This apparently had no effect on the speed of 
the engine, and no damage resulted: but it occurred to me that 
if the nut had been secured from turning by a pin or its equiva- 
lent it would have been safer. 

In this connection I recall two serious accidents to large en- 
gines, which happened in my presence. In one case a vertical 
and in the other a horizontal engine were wrecked because the 
key holding the piston rod in the cross-head came out. One of 
these engines was new and had been running under load about 
twenty minutes. In either of these cases, if the end of the key 
had been drilled and a simple split pin been inserted, which 
would have cost only a few cents, it would have resulted in a 
saving of many dollars, becauie this would have been sufficient 
to prevent the key getting out. This is a point appreciated by 
locomotive builders who quite generally employ this inexpensive 
and most effective safeguard. 

A. BkmCnt. 

• • • 

CONSERVATISM IN MACHINE SHOPS. 

Editor Machinery: 

I noticed a brief editorial note in the .\pril issue of MACHtxcay 
on the difficulty experienced by those interested, in obtaining ac- 
cess to the manufacturing establishments in England and the 
subsequent discovery of bald and ancient practices when such 
admittance was finally granted. The concluding sentence inti- 
mating that such occurrences were not infrequent in this country 
has often been borne out by the writer's experience in some ot 
his peregrinations around the country in search of I job or when 
just "rubbering" for information. 

One such instance I recall as having occurred right here in 
New Jersey. Being considerably interested in the product of a 
well known firm I ventured to ask pcrmisaion one day to take a 
look through their establishment, with the idea of possibly pick* 
ing up some mechanical information which might be of value in 
the dim and distant future when Perry became a snperintendenL 
To my surprise and chagrin, admittance was promptly atui 
almost savagely denied. It was intimated that they (the firm) 
were in business for what there was in it and not at all on account 
of the salubrious conditions. Prom the latter remark I lappose 
that their health was meant. Not caring to be turned down in 
such an unceremonioos manner. I managed eventually to win the 
good graces of the superintendent and at a later visit was doty 
uAered into the "Holy of Holies," Great Carsarl What a. 
falling away from expected conditions was my experience upon 
acttut realization. The practice was in many insunces entirely 
out of date and a number of jobs in progress were being done 
in a way that was extremely expensive when compared to what 
is possible with the improved machinery provided for such work, 
or unnecessary as is proved by contemporanrnus practice. 

I was shown with some pride a planer which was being 
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for planing two heavy castings which were entirely too large and 
heavy for the capacity of the machine. To handle them, it was 
necessary to remove the cross-rail and substitute a jim-crack 
from the housings to support the tool. Of course, the handling 
of such castings displayed a certain amount of skill and manage- 
ment on the part of the mechanic in charge, especially when it 
came to oiling the ways, as it was necessary to run the platen 
back every few minutes to deluge them with oil to prevent cut- 
ting. The obvious remedy for this condition of affairs was a 
larger and better proportioned planer, as the character of their 
work continually demanded a tool of greater capacity. 

A heavy combination machine for doing two operations simul- 
taneously was exhibited as a tool developed and built expressly 
for their work and reference was made to the attempt of a repre- 
sentative of a well-known mechanical journal to photograph and 
describe it for the benefit of their readers, and how he was se- 
verely turned down. While I have no reason to disbelieve that 
the machine was developed in this shop, and that at one time it 
represented a valuable asset, it is now entirely without novelty, as 
it is being duplicated in the product of a tool-building firm, with 
many impovements that experience and the suggestions of users 
have made possible. An ancient boring mill was also cautiously 
shown as another machine developed and built here. .\s a relic 
of bygone times it was interesting, but as part of an equipment 
liable to be copied by competitors, it was simply ludicrous. 

In conversation with the superintendent, who, by the way, is a 
most worthy man, the idea was gained that whatever the firm 
have discovered or developed is regarded as their private prop- 
erty, and that no possible good could come by the general admit- 
tance of other members of the craft to their shops. The belief 
was expressed ihat mechanical journals as a rule were of more 
detriment to the interests of manufacturers than a help, as they 
were constantly exposing and giving away secrets that had cost 
much time and experimental work. 

While my experience in the reading of mechanical journals is 
that much information can be gathered from their columns, I 
cannot see wherein this information is usually of any material 
detriment to the S'hop whose practice is desicribed, unless it be 
that those responsible for the shop's progress refuse, in their 
turn, to assimilate the valuable information therein contained 
which has been ga^hered from other sources. The interchange of 
ideas which has been so prevalent among the more progressive 
shops of America, is one important factor that to-day makes her 
the leader in the machine tool building trade. The shop super- 
intendent or proprietor who does not assimilate new ideas from 
extraneous sources, and thereby improve his practice, will surely 
fall behind the procession unless he be of extraordinary ingenuity 
and possessed of great mental resources. It is my belief, 
gathered from quite an extended experience, that the best plan 
is to freely give of your experience, and in return use that which 
commends itself to your judgment as being well calculated to 
improve the quality or increase the quantity of work produced. 
In this way, and no other, can the average shop keep up to the 
mark, and as soon as our machine shop proprietors adopt the 
close Continental method of shop practice, just so soon will they 
begin to fall behind in the industrial race. (.\t least this is my 
humble opinion.) R. P. Perry. 

Hoboken, N. J. 

* * « 

SPIHAL aSABS. 
Editor MACHiNfiRv: 

A short time ago I was looking through a gas engine shop in 
western Pennsylvania. In the course of conversation the subject 
of spiral gears came up. and the mechanical superintendent stated 
that formerly they had been in the habit of having the gears cu: 
by outside parties, but that, as he thought the prices charged were 
very high, he devised a method of casting the gears. The mold 
was made from a cut pattern, but here came the trouble of pull- 
ing the pattern from the mold. This is the way this difficulty 
was overcome. The metal pattern was placed on a smooth sur- 
face and a border put on about an inch and one-half away from 
the gear and then a casting of babbitt metal was made, making 
a thin internal gear about one-fourth inch thick. This gear was 
carefully trued, and placed over the pattern in the sand, then by 
a careful twisting motion the pattern was pulled from the sand, 
leaving a perfect mold. The castings were very smooth, required 



very little trimming and ran very smoothly, and the scale surbcc, 
the superintendent informed me, added considerably to the mor- 
ing qualities of the gear. No doubt, this process is old to some 
of your older readers, but it may be new to the younger me- 
chanics. F. H. jAocsosr. 

» * ♦ 

EXTENSION TOOL-HOLDER FOR PLANER 

Editor MAciiiNERy: 

I send you a sketch of a rig that will enable a smaJl planer to 
take in work that it could not do without an extension tool of 
some kind. 

It consists of a cylindrical casting A Fig. t, an end view of 
which is shown in Fig. 2 where the dotted lines represent the 
T-slot cut out to receive the bolt-heads of Fig. i. This enables 
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the head to be used at any angle. The other end of the casting 
A has four holes drilled in the flange for the bolts H which 
secure it to the cross-head J. 

The boss B is turned to fit the hole in the cross-head, the other 
end of A being bored to receive the boss K on which the ver- 
tical slide L swivels. The shaft D connects the bevel-gears E 
and F and enables the down feed to be used with the same 
facility that it would under ordinary circumstances. This de- 
vice is rigid and convenient H. D, J. 

Hartford, Conn. 

♦ » • 

THE ADJUSTMENT OP SHAPER SLIDES- 
FINISHING CORE PRINTS. 
Editor Machinery; 

I have been paying a good deal of attention lately to the ease 
with which the gibs on machine tools may be adjusted. I am of 
the opinion that this in a great many cases is a thing too easily 
done, especially where the gibs are adjusted with blind set screws. 
One machine that caught my eye was a shaper that had only 
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been in use about six years and was already in a very bad con- 
dition. The ram was of the usual style (like Fig. i) and ad- 
justed with blind set screws. I found the ram in fearfully bad 
shape, the slide being all cut and scratched. It was caused by 
the men in the shop using a screw driver on the set screws when 
their tool happened to be dull or not in good working order. 

In the same shop was a shaper of another style like Fig. i, 
with no means of adjustment provided. The slide of this ram 
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}t the least sign of wear and had already been in use 
teen or fifteen years. 

lerc are some who will claim that the men should not 
! to touch the adjustment on any machine without the 
( the foreman, but the writer knows from experience 
will do this in spite of all orders and in a great many 
tiore or less damage to the machine. 
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[ way of finishing core prints that must be in halves 
! a disc A about I3 inches in diameter and glued on 
;c of heavy sand paper. Place it in the lathe and work 
off the print B as .shown in sketch Fig 3. It is sur- 
ut a neat job can be done in about one-tenth the time 
take for screwing thrm on the face plate and turning 
>lse working them out with a chisel. 

C. C. R. 
• * • 

[LIZINQ BROKEN TRIANQLES. ETC, 

March issue of MACHiKERr Mr. A. W. Draescb calls 
to a 60 degree triangle, which, bemg broken off on 
p-ee end. can be used again by cutting it down to 45 

a 12 inch triangle 90. 60 and 4s degrees, which I had 
special order about eight ycar>> ago and I find it the 
bf all triangles. I do not think this kind of triangle 
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ig new for I have seen them used by many draftsmen 
worked in different parts of the United States. I 
trade in general has made many of these triangles on 
der. I had a large 15 inch 45 degree triangle which 
•oken in small pieces and I used the 90 degree comer 
hown in the enclosed sketch. The 14V4 degree angle 

thing for drawing worms and the 6 degree angle is a 
y angle for drawing threads on screws. Of course, • 
>uld make the 6 degree angle anything he wishes to 
vn notion about drawing screw threads. 

draftsmen, as a rule, break their triangles in smaller 
in outlined by Mr. Draesch. so, for this reason, they 
ttcd to good advantage in the way I hare described, 
ire fortunate enough not to have any broken triangles 
nent with make one out of wood and sec how useful 

E. W BCNTCU 

•jrae, Ind 



ADVIOB CONCBRNINO PARIS. 

Editor Machinksy: 

I deem it my duty to call the attention of all Americans who 
purpose visiting the Paris Exposition of 1900, and more partic- 
ularly those who intend exhibiting, to the necessity of immediate 
action if they wish to avoid the annoyance, expense and deUjT 
which the uni^atisfactory postal and railway service are already 
occasioning, and which will undoubtedly be more than doubled 
after the great fair opens its gates. These difficulties are aggra- 
%'ated by the insufllicicnt, unsatisfactory and uncomfortable means 
of local communication and by the avowed intention of hotel 
and boarding house proprietors to double their rates in May. 

To commence with the railway ser*"ice: The passenger can, 
except those of the first class, are dirty and badly heated, the 
second class being le^is desirable than the German third. One 
can of hot water lying loose on the floor serves to heat a com- 
partment containing eight people on a four and a half houri' 
run, with the outer air at— li* Centigrade = la* Fahrenheit. 
This evil does not, of course, bid fair to affect summer travelers, 
except that it shows bad management and indifference to pas- 
sengers* comfort. As regards delays in the service, the train 
for Calais, which should reach the Gare du Nord or Nonhem 
Station at Paris at seven in the evening, got in yesterday at 
8:20; a dcUy of an hour and twenty minutes on a trip winch by 
the time-table should take but four hours; and there is no snow. 
This is not an exceptional case on this line, as it happens about 
every two days that there is a delay of from twenty minutes to 
an hour. The evil is so serious that it is proposed by the French 
public to have a law passed by which when there is a delay of 
over ten per cent, of the normal duration of the run the cotn- 
panies shall refund half the price of the ticket 

The recent tail-end collisions, in two sacccaalvc days, and in 
one of which there was one person killed and twenty wounded, 
point to the absence of a block system or of means to enforce 
its proper superintendence and maintenance. In one of these the 
second section of an express train left seventeen minutes after 
the first one, and after losing eight minutes as compared with 
the first section, succeeded in running into this in a tunnel 
The next day a similar tail-end collision occurred. Even this 
failed to arouse the vigilance of the French railway employes, 
for a few days after a passenger noticed at a way station that the 
employe, one of whose duties is to put out the block signal after 
the passage of the express train, calmly continued to gum labels 
on baggage. On being asked why he did not put out the block 
signal for the express, he replied: "Oh. the express has long leg* 
and can take care of itself!" 

The freight service is no better. A trunk took nearly four 
weeks to come from Bremer-haven to Paris; another the same 
time to come from Braunschweig to Pari*. 

The postal sei^ice in Paris is wretched. Living within three 
blocks of a post-office, I get my first mail at nine in the morn- 
ing. A post-card ukes from to a. m. to 10 r. M. to go from 
Rue de Rennes to Rue Spontini. I can walk it in an hour and 
not hurry. Letters post-marked in Dresden at 5 r. m. Monday 
are delivered in the heart of Paris at 6 jo p. u Thursday. 
The railway time between the two cities is 26J4 hours; and 
it must be remembered that 6.30 t. u. in Paris is 7.J0 r. u. 
in Dresden, so that the real elapsed time lor the letters i* 
74J4 hours. A letter which was plainly addressed by the 
typewriter war presented at 6 r. u. to the carrirr or porter 
of a building in which the addres<>ee was boarding. The 
concierge not knowing the name, and not taking ihr trouble 
to inquire if there was a newcomer of that name. rcfu»cd ii, but 
remembered the name and mentioned it to the boarding hous« 
keeper. The guest applied in writing the next morning at the 
post -office, but although the envelope bore the sender's name and 
address this teiirr has never turned up. It has not been re- 
turned to the writer, and the posloflTice authohtiet write that 
they regret that all efforts |o find it have proved una^-aiiing. 

The omnibus service is execrable. These vehicles are rackety, 
noisy, uncomforuble and dirty. Thry are too low to permit a 
tall roan to stand upright and too turrow to allow long-legged 
people to sit comfortably or anyone to keep his feet from betng 
trampled on. The "imperial" or upper deck is difficult for even 
a man to reach, for a woman almost impoisiblc; and in muddy 
weather a woman's skirt or a man's overcoat tails cannot be pro- 
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tected from the mud on the little spiral staircase. The waiting 
rooms are small and inconvenient. When I add that the prin- 
cipal streets are torn up by the contractors for the underground 
railway, and that most of them arc cluttered up with building; 
material and with carts of dirt or of building material, I am sure 
that your readers will agree with me that in making their calcu- 
lations to have their exhibits in place, or even to see the Expo- 
sition within a given time, they must not leave these difficulties 
and delays out of consideration. 

I am not urging people to stay away — on the contrary. Those 
■who do not visit the Exposition will miss the grandest sight of 
a century. But I do urge all to make their arrangements early 
about board for themselves, and workmen should put their ex- 
hibits in place, and commence as early as possible to get things 
ready — else they will ''get left." Robekt Grimshaw. 

Grand Hotel <lu Palais Royal, Paris. 
• « * 
A TOOL CHEST. 
Editor Machinehy: 

The chest described in this letter is especially adapted For 
machinists when traveling, being light, convenient and strong. 
The outside is black walnut, polrshed and oil-finished. This 
prevents grease marks, as the box can be cleaned by rubbing it 
with cotton waste and oil. The drawer and partitions are made 
from black ash and painted black. 
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The two accompanying illustrations give a general idea of the 
box. The outside dimensions are 17" x 10' x 6". The thick- 
ness of the outside pieces is ^i"; the inside pieces are Ji", 5/16" 
and 14"- The ends are dovetailed, glued, and strengthened with 
small screws. The edges are slightly rounded. Fig. 2 illus- 
trates how the partition pieces are joined. They are sunk into 
the frame or other supports J4" and glued. 
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G in Fig. 2 is the lid for part A in Fig. i, and it also serves 
as a writing or drawing board. A rs divided into three parti- 
tions in which are placed expensive tools, as the micrometer, 
protractor and 6" square, also several reference books. There 
is a spring arrangement to lock it with. In Fig. i, C is a 



drawer which h intended for heavy tools, such as the hammer, 
wrench and hack saw. It is divided into two parts by a parti- 
tion through the center lengthwise. This prevents the heavy 
tools from crowding and bulging out the sides. It locks by the 
aid of a small steel rod and spring. To prevent calipers. diNndeis, 
scales, etc., from shaking and rattling when traveling, tie them 
on a big piece of paste-board. The chest when closed resem- 
bles a small valise. When traveling it is wrapped in heavy paper 
and carried by a strap handle. It is easily carried and is saved 
from rough handling by the baggageman, and also does away 
with the bother of hiring a truck to get it to the shop. 

C. W. Shhixy. 

Pcterboro, Ont. 

* * « 

DEVICE FOR HOLDING TWO SCALES FOR 
LONQ MIABUBEMENTS. 

Editor Machinery: 

I enclose a sketch of a scale clamp of my own design and alio 
"christened" by me, I have found it very handy when in nee4 
of a long scale. It is planed from a piece of cast iron 54" thick 
by I* wide by 6" long. The groove is planed to fit the 12" and 
18" blades of Starrett's combination square and, with a 12" and 
18" scale, the clamp makes a scale 30* long, or vcith two 18' 
scales we have one 36* long. The groove is planed with a con- 
vex bottom against which the edge of the scale rests. This 
feature also makes it very easy to true up with a small file to 
bring the edges of both scales absolutely fair after planing. 
Most machinists have had use for a long scale at some time or 
other in their career, and they will find this a very handy device 
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and it will easily go in any machinist's tool chest. The short 
length of the average machinist's tool chest usually prevents his 
carrying a scale longer than 18" and the laying of two or more 
scales on a planer is not always possible or satisfactory. It is, 
of course, plain that with two of these clamps a scale can be 
made of almost any length, The space where the two scales butt 
together is about i/iooo* open, as the light can just be seen 
through it. This is close enough for all practical purposes The 
blades are held by a knurled thumb nut and a half stud to en- 
gage the slot in the scale. E. J. B. 

Dubuque, Iowa. 

« « • 

OIL HOLES IN MACHINERY. 

Editor Machinery: 

Why do some tool builders make such poor provision for oil- 
ing the parts of machines? Within the last few weeks I had 
several cases of poorly constructed machines of this kind. One of 
the machines was a 16 foot boring mill. At the time we bzA 
a twenty-ton wheel on and were at work boring it (the rim being 
finished and the bore nearly so), when a whistling noise was 
heard coming from below the mill. Investigation proved the 
trouble to be in the journal near the pinion which meets with the 
large gear underneath the table. This could not be taken apan 
without removing the wheel and table, which, of course, I did 
not wish to do. but the part got so hot within half an hour yon 
could not hold your hand on it, and something had to be done 
quickly. The oil pipes were flooded with oil and judging from 
the quantity of oil in the pit underneath this bearing, it was cer- 
tainly not neglected in this respect Upon closer examination I 
found that the oil pipes led to an oil reservoir on the outside of 
the bearing and a wick leading from this up an iiKh and one-half 
into an oil hole, poured oil into the pipes on the outside, and 
after this smaJl reservoir was filled the oil would run into the pit. 
This wick would supply oil to the bearing in summer, perhaps. 
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%at not in winter, and after the first few cold days, no more oil 
reached that journat. So it ran without oil for a while until it 
got loo dry and began to squeak. 

We extracted the wick and squirted oil directly into the hole, 
but all to no purpose: the groove inside had evidently become 
choked up and would not let the oil in. I was contemplating 
drilling a few holes in the side of the bearing to admit oil. when 
it occurred to me that lamp oil or kerosene might cut its way 
through; so we dosed it with this for a few minutes, and almost 
<iir«ctly it stopped squeaking, to our great relief. Immediately 
after this we oiled up with machine oil, and in an hour the jour- 
nal had cooled down to its normal temperature. 

The aforesaid pipes were nearly horizontal and they soon be- 
came clogged up in zero weather. This alone is bad enough 
vitfaoQt trying to make it climb the wick when really you hav* 
10 go to the stove to coax the oil out of the end of a squirt can 
Some will say the shop where this happens is behind the age. 
Thia I must admit, but nevertheless we must generally put up 
with things as we find them, until we can improve same. The 
ahop that is so cold that every time you want to oil up you are 
compelled to spend five minutes or more at the stove or heater 
mnst necessarily lose from more sources than frozen oil, because 
the "oil" id the men gets thick, too, and will not flow as it 
»hould. You cannot say anything to a man in a shop like this 
when you find him at the heater. He would not be there if 't 
was comfortable where he ought to be. and the proper thing to 
4o is to make it as comfortable as possible. This, however, can- 
i»ot b« done very readily in some cases, owing to circumstances. 

To return to bearings, I would say that I have had a good 

many machines apart, especially lathes, and have cut larger oil 

sroovei in the cones and back gears and cut them through at 

both ends to allow the oil to flow out and also any dirt or ac- 

cnmulation there might be in them. After this I have no more 

trouble. Just this week I had a drill press cone down which 

ttlKk fast on its spindle. This had one measly little oil hole in 

the center of a bearing ten inches long and the oil groove not 

em through within H" of each end. Well, it's not like that now. 

Ems worth. Pa. A. Mertbs. 

• • • 

OILING LOOSE PULLEYS- DEFECTIVE LATHE 

CONSTRUCTION. 
Editor Macbinzby: 

The counter shafts with friction pulleys sent out by many 
builders have a very poor way for oiling the pulley. The pul- 
Wy is supposed to run all the time that the engine runs. Some 
bave the oil hole tapped for a cup: some have only a hole. They 
can only be oiled when the engine stops (and then the oil bole 
be on the lower side), or by throwing off a belt. The man 
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iHm docs the oiling does not want to put in over time, conse- 
t— t!j> there is more or less trouble — generally more. I have 
Oftrcomt this by drilling a hole in the collar next to the pulley, 
some of which I tap and then put in a grease cup. I drill into 
the afaaft a little way, then I take off the collar and drill a small 
BMlt dia^nally through the shaft, so that the hole comes out 
^^^^ the center of the pulley on the other side. The counter 
W Aah cao be oiled any time by jast stopping it. I have fixed 



quite a number this way. and some of them have run 8 or 9 
years, and have caused no trouble durmg that time. 

Before the time of hollow spindle lathes every one used a 
set screw and lock ntH to take up the wear caused by the end 
thrust. This was good enough for that sort of lathe. Then 
when hollow spindle lathes were put on the market, they still 
used the same device, with a hollow set screw. Some few 
builders, I regret to say, use it even today. This is very bad 
practice. There is always more or less dirt which gets into 
the hollow and this dirt wilt work into the rear bearing and 
cause trouble. One of the lathes in the shop where I am em- 
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ployed came near being ruined in this way. The lathe, in other 
respects, was in first class condition. I cleaned the boxes and 
tinned the inside, then babbitted tlicm with genuine babbitt 
Before taking down the lathe. I lined it up and made a box like a 
pillow box to rest on the inside vecs. I then pushed the head 
towards the tail stock and attached it to the carriage, putting 
the pillow box where the head was. When I put in my bar one 
cn<l ran on the dead center and the other had a collar next to the 
pillow box. with a driving pulley on the ouuide. Then I set the 
lathe in front of another lathe in which I had an arbor with a 
pulley on it. In this way I drove the boring bar and obtained 
the feed by moving the bead-stock along the ways by means of 
the carriage feed. 

I next repaired the spindle, the first step being to cut it off be- 
tween the smallconc itcpand the next largerones. I took apiece 
of hollow shaft and chucked it in a lathe that has a taper attach- 
ment, and bored out one end taper so that it would reach to the 
gear and not reduce the spindle at the gear. The shaft was a 
half inch larger in diameter than the spindle, so I turned the 
spindle to fit; then pressed the two together and put in several 
small pins to keep them from working apart I made a new 
spindle that reaches clear through the rear box with a device 
to uke up the end thrust, and which will not become clogged 
with dust or dirt 

If all who have been annoyed as I have been would "kick" 
against the hollow set screw, I think that all lathe makers would 
eventually abandon them. W. A. BaiGHT. 

Decatur, 111. 

• • • 

THE NEED OP PROPORTIONINO THE HAMMER 

TO THE WORK 
Editor Macmimrry: 

In going through the average shop, one whose attention hap* 
pens to be directed to the subject will be surprised to see how 
often the wrong too! is used for any given job. 

Take for instance, the hammer. A goodly proportion ol widd- 
ers of this useful tool seem to think a hammer is a hammer, and 
good to use no matter what kind it may be or on what it is to be 
used. Now. as a matter of UcU a blow may be struck with any 
sort of hammer, but there should be some slight consideration 
paid to the sort of blow adapted to the work. For heavy chip- 
ping, riveting, or other work where the work operated upon is 
rather large, a heavy hammer is (jenerally used, but is it alwaya 
best to do so? In heavy chipping it is best, because the force 
of the blow is intended first, to move the chisel, and second to 
force it into the work, and the hammer shotild possess sufficient 
weight to make the force at the chisel edge of the greatest pos- 
sible effect; but when riveting is to be done, the effect, gencrtl* 
ly, should be simply to displace or opset the metal near the ior* 
face of the rivet 

The heavier the hammer, the more deeply will it affect the ob- 
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jcct struck. This is well understood by forgcmen in the large 
steel plants where steam hammers of great weight are used in 
order that the effect may penetrate to the center of the piece be- 
ing forged. This same principle ought to be applied to the 
use of hand hammers as well, and to a much greater degree than 
it is. So in the case of heavy chipping, if a light hammer is used, 
a large percentage of the eflFcct is expended, not in forcing the 
chisel into the work, but in actually moving the chisel. Inertia, 
that property of all matter which resists change of motion — 
which causes a body to resist being started from a state of rest, 
or being stopped when in motion — causes each particle, of 
which the chisel is composed, to resist any motion to^t^rd the 
work. While steel is very dense, and so close grained as to 
be said to have no fibre, it is true that when one end of a chisel 
is struck by a hammer, it Ukes a very minute, but measurable 
length of time for each particle of steel to be moved, one after 
another, like a wave, from the head of the chisel toward the edge. 
White this is taking place in the chisel, the opposite effect is tak- 
ing place in the hammer, and it is being brought to a state of 
rest. If the force of the blow of the hammer were just sufficient 
to cause this wave of motion tn travel the full length of the 
chisel and no more, no effect would be produced upon the work, 
but all the surplus force of the blow over such an amount goes 
toward useful work, except such very small amount as is lost in 
heat and friction, and which need not be considered here. 

A large hammer ha? greater inertia than a small one, and con- 
sequently at the edge of the chisel there is more force which 
«nay be expanded in moving or cutting the metal in front of the 
chisel. Or it may be roughly said that the large hammer does 
not stop so quickly as the small one. and during the excess of 
time required for stopping, the chisel is getting in its work. In 
riveting, the result desired is quite the opposite of the above, for 
the rivet is not to be driven bodily through the hole, but simply 
spread out on the outer end. Here is where the hammer which 
is light, compared with the workt is to be used. It delivers a 
sharp blow, the force of which is quickly expanded, being more 
largely absorbed by— or rather at— the end of the rivet; for as 
the wave of motion docs not penetrate the rivet with such vio- 
lence, the effect is chiefly upon or near the surface, and the re- 
qiu'red upsetting occurs. 

These effects are so well known to all shop men that it seems 
strange that so many are contented to own only one hammer 
of a "handy" size — which means a size easy to swing, and a size 
that is too small to do much more than batter the end of a chisel 
on heavy work, and too large, altogether too large, for the num- 
erous light jobs that abound in all shops and in all kinds of 
^ofJ*- Frederick M. Bush. 

:^ « * 

WHAT TO DO AND WHBEB TO DO IT. 
Editor Machinery: 

I suppose that every machinist, some time in his life, hopes and 
expects to be the proprietor of a machine shop or manufacturing 
plant of some kind. The first question is what to make and 
where to make it? 

These questions arc very difTicuIt to answer and must, of 
course, be answered by the intending manufacturer. It is only 
my idea to give a few suggestions. To begin with, the average 
machinist has a very limited knowledge of business methods and 
docs not seem to realize the cost of doing business. I have 
known machinists to declare that the proprietors were making 
money "hand over fist," when at the same time I was in a posi- 
tion to know that the company was losing every day. Machin- 
ists will say, "if the company are losing why don't they shut 
down?" This, of course, would be the wrong thing to do, as 
long as there was any hope left, for the trade begins to leave at 
once and go to other shops that arc running. It is a noticeable 
fact that a customer likes to buy from a busy shop, and, while 
shut down depreciation and fixed expenses move along with thy 
same regularity. I call attention to these facts for they must be 
considered after one is in business. There is no escape then, 
whether they have been previously considered or not. 

I would, therefore, suggest that the intending manufacturer 
secure a position in an office, of his chosen line of business, at 
any salary. There he could get to see the expense account of the 
traveling salesman (that would jar him), the bills for advertising. 



stationery, printed matter, postage and other bills that make ap 
the cost of selling. Then he would begin to realize what it costs 
to sell goods. Then he might notice a few bills for moulding 
sand, facing, shovels, riddles, wire brushes, belting, oil, waste, 
laps, files, twist drills and emery wheels. Then, too, if it hap- 
pened to be in the fall of the year, there might be a bill there for 
a new roof and two or three hundred window panes. Sum total 
these and he would begin to understand the meaning of wear ami 
tear. Then, by going back over the books a short way, he would 
find where there has been a dividend struck in favor of taxes, in- 
surance, telephone, interest, bad debts and others. These are 
fixed charges or, at least, they have to be fixed. Then the ma- 
terial bills, taking in everything from pig iron to tacks. He will 
notice, too, that once, twice or four times a month the time- 
keeper will hand in a little book that calls for a sum of money 
on demand, which would take the enthusiasm out of all but the 
most rugged. This bill can't be put off for sixty days and then 
settled with a four months' note. Besides there is no discount 
for cash, but it must be paid for with good cold cash. It muji 
not be forgotten that all of these bills, and more, must be pattl 
for by the goods going out, and, by rights, there should be » 
little left for the "old man." 

.\fter an aspirant has seen some of this side of the business 
and still thinks he wants to make the attempt, he deserves grcit 
credit, and I would not put one stone in his way, and I think ht 
will find the majority willing to help him. If they can't give him 
anything better they' will willingly give what I am now giving, 
"advice." 

Our beginner is supposed to have some means and some repu- 
tation in his business and as to character. Without these, the 
attempt would be useless. He will have to confine himself to 
some small article, which means small tools for his shop that be 
could buy with his money and credit. It is not supposed that ht 
would attempt thirty-foot boring mills or suspension bridgei, 
for he might not be able to complete his samples. If he has had 
experience in die work he would in all probability want to niala 
taps and dies. Unless he has capital enough to equip as well 1^ 
the present tap and die makers, he had better stay out. If he 
has, he doesn't have to make them. On this line, I would sag- 
gest that he manufacture hand pipe machines to cut aj^* pip< 
and up, say to 6". There is a fair demand for these machines, 
and, to my way of thinking, there is not one, of the many on 'M 
market, that is made on the right principle. All that I know 0! 
turn the die, which is wrong. The pipe should turn to insnrc 
good straight threads, .\nother advantage in turning the pipe is 
that the culting-off device can be made more convenient jn>] 
durable. I think it will be found that the pipe makers and larv 
fitters use the machines that turn the pipe. I see no reason *•'■■ 
a small machine cannot be made to turn the pipe, and at a price 
that would compare with the present small machines. Of count. 
many will say. "don't make pipe machines, make anything else." 
If one were proposing to make anything else, the same would 
be said. 

If he has been schooled in engine building he might prefer thit 
line. In this case I would advise keeping out of the small cngmt 
trade; but, I do think there are some openings in the larger siie* 
of high grade. The next move I expect will be made in largf 
engines will be to discard the Corliss valve and adopt the poppc 
valve and use highly superheated steam. This may sound nut 
but there is room -here [or thought. 

Then he might understand the machine tool business. In tbi 
case if the modern milling machine, with all its improveratntJ 
and excellent workmanship, is all that it should be, his idcJi 
differ from mine. It never looked just right to me to put a ton 
or two of metal in a machine with a big overhanging arm, 2Sii 
then put the cutting tool in the center of a long one-inch arbc 
with a lot of collars on either side. Another idea strikes me lh>i 
would improve milling machines for some classes of work, and 
that would be to make the bracket that supports the table re- 
movable, something after the style of some a:^apers, hus allowing 
work to be bolted to the face of the machine. 

Then there are gas engines. For some tinic.past. when a com- 
pany did not know what to make they would Wake gas engine* 
This road looks bright and dark, then gets dirk again. Lett 
beginner start down this pike and he will sec the greatest ctk 
lection of curios known to modern man. He *in see and He»f 
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^■1 tnijines with small bore and long stroke, larg* bore and short 
■Bpnkr, two cycle and (our cycle, vertical, horizuntal. tandem 
and at random; one cylinder and many more, pushing on one 
»ri*« or many, all kinds o{ igniting devices from a tiny spark to 
m long drawn out flame, like that produced by waving a broom 
thai is on fire; or hot tubes or engines that use none of this stuff, 
but pack the mixture so tight that it fires itself to get out ot 
miacry. He will also sec all the different kinds of gears, springs. 
cams, rollers, pins and pegs that have come to us from ages past 
If he has never been down this road he had best not start, as it is 
lined with fire flies, will o' the wisps, illusions and delusions. 
Btit, if he has, he may begin to see that there is an opening for 
gas engines of the larger sites. Competition on the small sires 
is grtting «o strong that it stings. 

There arc, no doubt, good openings in the manufacture of cer 
lain mining machines, tools and devices. The glass industry is 
^try large and is far behind other manufacturing enterprises, 
calling for a great number of improved means and methods, for 
the prodtKtion and conveyance of the ware; and especially is this 
tme of the plate-glass branch of the glass industry, this branch 
being the most brutal, dangerous and laborious manufacturing 
that I know of. With window glass at its present price I believe 
that the manufacture of :i thin ground glass, made by an up-to- 
date process, could be made to pay large returns. There is un- 
doubtedly a great field for invention in the glass business, and the 
manufacturers arc alive to the fact now as they never were before. 

In the foregoing I have given a few suggestions, but I know- 
that a number of persons will object and say that they are no 
good, I also know that if you were going to start a mint, some 
people would object and say that there was no money in that. 

Good wages are often a drawback to a good mechanic, as they 
ranse him to hesitate in rntering an enterprise for himself. It 
is also true that there are a number of enterprises that a beginner 
dare not undertake. 

Kow. then, where is a good place to start.' This depends, of 
ccturse. largely on what we arc going to make. If it sells to 
farmers, make it in the West; if to millionaires, in New York 
City; if to cotton growers, in the South, and so on. I know of a 
fine factory in one of the Massachusetts coast towns that has 
bcrn for sale for some years, and no takers. Who would want a 
factory with all of the customers on one side of him. This fac- 
tory, placed about one thousand miles west, would be an excel- 
lent investment, because the raw material would be close at hand 
and tbe customers on all four sides. The center of population of 
the Untied States lies in southern central Indiana and moves 
west at about the rate of a mile a year. To manufacture an 
article of general use, say the pipe machine before mentioned, it 
■vould be advisable to locate in the north central states. Ohio, 
Illinois. Michigan and Wisconsin arc the coming manufacturing 
states. In these nearly all of the raw materials are cheap, living 
0(p«tises are as low as elsewhere, railroad facilities are good, and 
the customers arc all about. CexntAL West. 

« * * 

new shops of the Woodward and Powell Planer Co.. Wor- 
Mass , are 300 feet long. 85 feel wide, with a gallery on 
two tide* and on one end. The engine room is at one end of the 
•bop. the boiler room on one side of the engine room, and the 
blacksmith 'shop on the other side of it. with a spur track running 
Into the building. At the other end there is a basement, which 
IS Qftcd for a lavatory and coat room for the men. The foreman's 
olBce is on the first floor and on the gallery floor are the main 
oftcct, and above the main of^cc the drafting room. This build- 
ing has a monitor, and therefore there are three banks of win- 
dow* on each side of the building, which gives a great quantity 
of light. There is a lo-ton traveling electric crane for handling 
the product. The work in the gallery is brought to the gallery 
'1 oise esd and is delivered by the crane to the floor. 
* * • 

.■\n interesting experiment in ascertaining the time it takes to 
Mart and stop a steamer, states the "Marine Record," was car- 
ricd onl recently. The Mcrida, a steamship <if 2 300 tons, j6o 
Icrt in length, 45 feet beam and with a depth of 3t feet, obtained 
Ibe maximum speed of 14 miles per hour. The full power of 
th* aerew was exerted in stopping the vessel by backing, and 
from the time it was at full speed until the Merida lay motion- 
lea* in the water was exactly two nimutes. 




GAS ENGINE DESIQN.-6. 



THE DB8ION OT BAI.A.NOB-WKIOHTS AND rLT-WHBSL8 

E. W. K..».i.ais 

Probably the most efTecUve method of balancing the moving 
parts of any machine is to attach other moving parts to it that 
are in every respect the same as those which they are rvqaired to 
balance. The best balanced engine is doubtless that in which 
there are two cylinders of precisely the same sire with the pis- 
tons and the connecting rods the same in each engine, in both 
the matter of proportion and of weight. Then if the crankpin* 
are set 180° apart, the engine is probably as perfectly balanced 
as it is possible to make it. Setting the crank pins of a gas en- 
gine with two cylinders at i8o' may not appear to be the proper 
method of distributing the impulses in the most effective man- 
ner, because with this arrangement two explosions must follow 
each other in the same revolution, and the revolution imme* 
diately following will necefrsarily be an idle one. In a four- 
cycle engine having an enclosed crank chamber and two cylin- 
ders, placing the crank pins on the same center will produce 
a vacuum in the chamber, and experience has proven that the 
vacuum is productive of annoying consequences. There are. no 
doubt, some successful two-cylinder engines with enclosed crank 
chambers which have the crank pins together. The writer has, 
however, heard considerable discussion on this subject, and the 
consensus of opinion seems to be that, (or best results, the crank 
pint of such engines should be set at 160". It is certainly true 
that some uf the most successful automobile engines are bal- 
anced in this manner. 

Quite a number of gas engines arc constructed with single 
cylinders, and the only feasible way of balancing such engines 
is to employ a revolving weight, attached either to the crank 
web or to the fly-wheeL In some engines the weight is cast on 
the fly-wheel, or a portion of the tly-wheel is cored out at a 
point on the same side of the shaft as the pin. The best effect, 
with the least detriment to the engine, is prinluced by attaching 
the balance weight to the crank arm. but this position requires a 
heavier weight than when the weight is at or near the periphery 
of the fly-wheel, and the cost of construction makes it the more 
expensive weight to employ. Of the two methods employed, 
when the balancing is done in the fly-wheel, the core method is 
perhaps that to be preferred because of its neater appearance. 

In order to balance the moving weights on a single cylinder 
engine, two (actors must be taken into account and dealt with 
differently. In order to balance an engine having a horizontal 
cylinder (or the vertical rocking effect, it is necessary to balance 
that portion only which may be considered as rotating- For 
the horizontal effect, (he reciprocating weight should be con- 
sidered, as well as that which is rotating. Thus for the vertical 
effect It IS necetsary to consider that effect only which is due to 
the crank arms, the crank pin and that portion of the connecting- 
rod which may be considered at routing. For the horizontal 
effect, the above portions of the mechanism, that portion of the 
rod which may be considered as sliding and the weight of the 
piston must be considered. H. however, the total horiionlal 
effect be balanced by means of a weight, the engine would still 
be out of balance. A compromise must therefore be made by 
balancing but half the effect uf the reciprocating parts in addi- 
tion to the rotating parts, although fairly good results may be 
obtained by balancing the rotating portions alone. The ques- 
tion of speed is thought by some to be an imporunt factor in 
the balancing of an engine, but it m of no rontequencc what- 
ever. The true test of a well balanced engine is to shut off all 
power and allow the engine to slow down of itself without a 
load, and 10 see bow long it will run before it stops. Other con- 
ditions, including those of lubrication etc.. being equal, the lirt- 
ter the engine is balanced, the longer it will br before it slopi. 
.\ well balanced engine will, after the gas has been shut off, show 
no aigns of swaying, even if the (oofldMiott bolts are ln<t«r To 
balance an engine intelligentJy, it is necewry lo know the weight* 
of the crank arms, the crank pin and the piston. Should the en- 
gine employ a cro»s-head and a piston rod, the weights of these 
parts should also be taken into consideration, It is not a diffi- 
cult matter to calculate the weights uf the pin and the arms iron 
the dimensions of the finished crank shaft, but the connecting^ 
rod and the piston should be weighed The weight of the crank 
arm* should be taken as acting at their center of gravity, while 
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all other portions of the mechanism should be taken as acting 
at the center of the crank pin. To find what portion of the rod 
should be taken as rotating, the rod should be weighed at the 
larger or crank end while supported on a pivot at the other end. 
The plan illustrated in Fig. 24 does away at one time with all 
computation of the arms, the pin and the rotating portion of the 
connecting rod. The connecting rod C is put in place on the 
crank pin and the crank shaft is supported by narrow strips of 
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metal, one of which appears at b. The piston end of the rod is 
supported by a knife edge at k, the point of support being di- 
rectly above the center of the brass. The crank end of the rod, 
together with the brass, is supported by another knife edge at 
a, which in turn is supported by the block B resting on the plat- 
form of the scale S. The whole is now weighed and the weight 
of block B, of the knife edge a, and of any other accessories is 
subtracted from the total. The pieces F which support the strips 
b must, of course, rest upon the floor and not upon the scale. 
The axial line of the rod should be horizontal, or nearly so, at 
the time the weight i-s taken. This net weight is the amount 
that should be balanced for vertical effect. In order to get the 
remaining weight of the rod it may be balanced by another 
scale at k, with a spring balance perhaps. In case it is incon- 
venient to perform this operation, 5i of the weight of the rod 
may be taken as rotating, without making a serious error. 

The following formulas are those which apply to the two 
methods in use for calculating the weight of the counter-balance: 
Let B = the weight of the counter-balance; 

M = the weight of the crank pin = the weight of the 

rotating portion of the connecting rod; 
K = the weight of the reciprocating parts, including 
the remaining portion of the connecting rod, the 
piston, and the piston-rod and the crank pin (in 
engines that employ them); 
J r^ the weight of both crank arms; 
m = the crank radius = half the stroke; 
j ■=. the distance from the center of gravity of the 
crank arm to the center of gravity of the crank 
shaft ; 
q = the distance from the center of gravity of the bai 
ance weight to the center of the crank shaft; 

Mm-j-Jj 
Then B ■= for balancing the vertical effect alone 



q 

(35 a) ; 



K 



(m il + _) -t- J j 



.\nd B = 



for balancing the vertical ef- 



fect and half that of the reciprocating weight 
(35 b). 
The shape of the balance weight is generally in accord with 
the fancy of the designer and does not follow an invariable rule. 
When a portion of the fty-wheel rim is cored out. the method 
is usually as shown in Fig. 25, Two core prints arc made as 
shown at p p. and the holes may be afterwards plugged up 
and smoothed over before the filler is applied, so that they will 
scarcely show through the paint. The design shown at Fig. 26 
is a very neat construction, and the method of attaching the 
weight to the crank arm is very ingenious, in that it avoids drill- 
ing holes in the web. The grooves s s arc cast in the weight and 
planed in the arm, and the opening in the weight is slotted out 



until it is a good fit to the arm. After the weight is in place, 
the grooves are filled with babbitt metal through the holes hh. 
While this arrangement may be objected to in that it requires a 
little more iron than some other forms, it is simple and has at 
the same time a very neat appearance. 

Still another method is shown in Fig. 27. In this design the 
balance weight is of elliptical form, and is bolted to the arm by 
means of the wrought iron straps ww and the cap screws gg. 
When about to place a balance weight on an engine, it is advis- 
able to weigh it carefully in order to see if it comes up to the 
calculated weight. This will lead to the discovery of any blow- 
holes that do not make themselves apparent on the surface of 
the casting. This precaution will save much annoyance and 
quite often an unnecessary abuse of the designer, when the bai- 
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ance is found to be inadequate. In small engines wherein the 
room available for the swing of the balance weight i« limited, it 
may be made from lead. The straps ww are cast into the weight 
The following formula for finding the length of the major 
axis of an elliptical balance weight is due to Mr. Fred State, for 
many years a designer with the Dayton Globe Iron Works Co., 
and is inserted here with his permission: 
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Let B = the weight of the balance weight in pounds; 
w^the length of the minor axis in inches; 
t ^ the thickness of the weight in inches; 
L = the length of the major axis in inches; 
4.896 B 

Then L = (36) 

t w. 
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The application of the above formulas for the design of a 
balance weight may be shown by the following illustrative ex- 
ample: Suppose that a certain engine has a piston weighing 60 
pounds, a connecting rod weighing 40 pounds, a crank pin 
weighing 6 pounds, and that each crank arm weighs 25 pounds. 
Let the stroke of the engine be 10 inche*. the distance from the 
center of gravity of the crank arm to the center of the crank 
' abaft 3% inches, and the disunce from the center of the shaft 
I to the center of gravity of the balance weight 4 inches. For. 
I mutt (j5 a) gives the following equation: 

^^ 5(aS + 6) + 50X2.S 

^^m B = = 90 pound* nearly. 

^^ 

\ A» two balance weights are usually employed, the weight of 

t each would be 45 pounds. Note that in the above, H of the 
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weight of the connecting rod has been considered as rotating. 

A|>piying formula (35 b), the equation becomes: 

/ 60XISV 
5 l6 4- as -f- 1 + 50 X a. 5 



- »I14 pounds nearly. 



and the weight oi one balance weight will be 57 pounds. The 
above example should not be considered as showing the differ- 
cnce in results that would be obtained in the use of the above 
(ormttlas in actual practice, for the reason that the writer has 
ekOMn the weights of the various parts at random, and not (rofa 
actual data. 

Taking the formula for an elliptical balance weight, and as- 
aoaiisc ^he thickness of the weight to be 3^ inches and the 
mimor axis to be 7 inches, formula (36) becomes, with B =45 
pounda: 

4.896 X 4S 

L = = 14 inches nearly. 

t.ts X 7 

If the writer's experience will count for anything, the fly-wheel 
U as little understood as any part of the engine, and the for- 
nolas (or its design which have been published seem to add to 
the confusion. Why this is so I will leave to the reader to de- 
ttrnHne, for many of these formulas are excellent and give good 
results in practice. The most confusing thing about them is 
that (hey leave the designer in the dar1( about the co-eflicicnt 
to be employed for engines designed for the different classes of 
work. The writer has computed the co-efficients employed by 
aocne of the most successful designers and finds that they agree 
very clo»ely with those given by Professor Unwin in hi* ad- 
mifable work on "Machine Design." In calculating the weight 
o< the fly-wheel, the effect of the fly-wheel arms is not consid- 
ered and the effective weight is taken as that in the rim of the 
wbrel. For the calculation of this weight it is perhaps the more 
correct method to lay out a diagram showing the effect of the 
tinpalse upon the crank pin and also the effect of the moving 
pan* at the various portions of the stroke. For the require- 
menu o( the drafting room these refinements are, in the writer's 
opiaioii, scarcely necessary, for the reason that once a basic 
lonmila is found, the construction of the diagrams will be found 
to bring aboyt a result that differs but little from the result ob- 
taiard by the use of the formula. The following formula for a 
fo«r«€3rcle engine appears to give results which are sanctioned 
by good practice: 



Let W = the weight of the fly-wheel rim in potutds; 

f=the diameter of the fly-wheel at the center of 

gravity of the rim, in inches; 
N = the r. p. m. of the crank shaft; 
E =: the co-efficient of unsteadiness permissible; 

I. H. P. X 111.600,000,000 

Then W = (37) when an iro- 

f«N«E 

pulse occurs at every fourth stroke. If the I. H. P. (indicated 
horse power) is that of the engine when exploding less fre- 
quently, the value of the figure in the numerator must be in* 
creased in proportion. It is well, however, to compute the 
weight of the fly-wheel for the maximum power of the engine. 
If the power is taken as that when the engine is exploding at 
every eighth stroke, as with a hit-and-miss governor at half 
power, the weight found by the above formula should be dou- 
bled. As the power is half that of the engine, the operation 
brings the weight to the same as that when computed at full 
power. If the engine is controlled by a governor that reduces 
the strength of the impulse without cutting out any impulses. 
the computation should, for powers less than the full power of 
the engine, be made by the use of the above formula as it stands. 
The following are the values of E as given by Professor 
Unwin, with the addition of a constant for marine practice 
which the writer has deduced from tables in his possession. 

For marine engines 15 

For pumping water and all ordinary requirements.. .05 

For driving machine tools ..*........... oj 

For driving textile machinery 025 

For driving dynamos . .02 

For driving spinning machinery .01 

Quite frequently the use of a very heavy fly-wheel on the 
crank shaft of the engine is avoided by employing a fly-wheel 
on a jack shaft, on the armature shaft of the dynamo, or on both, 
when the engine is used for dynamo driving. As the weight of 
the fly-wheel is in inverse proportion to the square of its dia- 
meter at the center of gravity and to the cube of the r. p. m., 
any increase in the diameter of the wheel or in the speed of the 
engine will make a marked difference in the weight of the fly- 
wheel required The writer knows of at least one manufacturer 
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who runs his engines at an increase of speed over that employed 
for ordinary purposes, when the engine is to be employed for 
driving a dynamo. The speed of the "electric light" engine Is made 
nearly double that of the same engine when used for ordinary 
purposes. A double advantage is gained by this increase in 
speed. The fly-wheel is not only reduced in weight, bat the 
power of the engine is increased in a direct ratio with the speed 
and a much lighter engine may be built for the larae service. In 
spite of the many assertions to the contrary, the -limit of speed 
in the gal engine has by no means been reached, and it is stead* 
ily advancing with improved methods of constraction and de- 
sign. The writer knows of a large engine now under w^ ia 
the shops of a prominent manufacturer, which is designed to 
run at a piston speed of i.ooo feet per minute. 

The diameter of the fly-wheel is usiully from four to five time* 
the stroke of the engine. It is seldom tiiat the latter ratio la 
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exceeded. The limit of peripheral speed is given by good au- 
thorities as 6,000 feet per minute. The following formula for 
the limit of speed is that given in Kent's Mechanical Engineers' 
Pocket-Book: 

Let D ^ the outside diameter of the fly-wheel in feet; 
N = the r. p. m.; 

1910 

Then D = C38). 

N 

The general proportions of the fly-wheel may be shown by the 
aid of Fig. 28. The general proportions of the rim arc omitted, 
as they depend to a great extent upon the weight required in 
each particular case. 

Let c = the diameter of the crank shaft. ; 
Then h = 2c; 
i = 3c; 
d = .8c to 1.2c; 
b = ,4d (39) 

It appears to be quite the universal practice to employ six 
spokes for the fly-wheel of a gas engine, although in very large 
engines eight and even ten spokes may occasionally be found. 
The arras are given a slight taper of from 'A to }i inches per 
foot of length, the dimensions d and b being those at the middle 
of its length, The length of the hub should be at least 1.5 limes 
the diameter of the shaft, the average ratio being 2c and in some 
cases it is as high as 2.5c. 

In order to show the application of these formulas, the writer 
will compute the dimension's of a fly-wheel for a fifty horse- 
power single-cylinder four-cycle engine. With a mechanical 
efficiency of 80%, the I. H. P. of this engine would be 63 horse- 
power. The dimensions of the engine would be 16* x 24" with 
a speed of 150 r, p. m. Assuming the outside diameter of the 
fly-wheel as four times the stroke, it should be 96 inches, or 8 
feet. Assume that the depth of the rim section will be 6 inches, 
and the center of gravity of the rim section would be 3 inches 
from the outside of the wheel.* giving the diameter of the cen- 
ter of gravity as 90 inches. A preliminary calculation for the 
weight of the rim may now be made and the depth may be 
changed if it be found that the rim will be either too wide or too 
narrow. Taking as the co-efficient that for ordinary require- 
ments, the equation according to formula (38) becomes: 

63 X I It. 600, 000, 000 

W = — — = Si 144 pounds, call it 5,140 pounds. 

90* X (i50)» X .05 

As there arc to be two fly-wheels, it is necessary to divide this 
result by two in order to get the weight of one wheel. The 
weight of one wheel would then be 2,570 pounds in the rim. In 
computing the dimensions of the rim, the weight of cast iron 
may be taken .26 pound per cubic inch. Dividing the weight 
by .26 the volume of the rim will be 2,570 -r- .26 = 9.885 cubic 
inches. The mean diameter of the rim section- has already been 
taken as 90 inches, and the circumference at this point would 
be 282.7 inches. Dividing the volume by the circumference. 
Q,885 H- 282.7 = 35 square inches for the area of the rim section. 
As the depth of the rim has been taken as 6 inches, thi^ would 
give a width for the rim of 583, say sH inches. 

Since there is usually a tlare at the periphery of the wheel as 
shown at X, the body of the rim may be taken at 5H inches 
wide and the extra H inch put into the widened portion. Mak- 
ing the depth of the flare i inch, the added width must be six 
times J.4 or I'/i inches, which will give }i inch on each side, and 
the total width of the rim at the outside will be 7 inches. The 
reader should note that this is a much lighter fiy-wheel than is 
used for driving manufacturing machinery, and that it is only 
suitable for an engine which is pumping water or driving ma- 
chinery in "which steady speed is of little consequence. 

For the proportions of the hub and the spokes, taking 6l4 
inches as the diameter of the crank shaft, the diameter (h) of 
the hub will be 12'; inches, i is 3c or i8Vi inches, and d may 
be taken as equal to c or O'A inches, .applying formula (.39) 
to find b, we have 

b = .4 X 6.25 = 3.5 inches, nearly. 

The length of the hub will be 12 Ji inches, or twice the dia- 



* Altbougli the ceiiier of gravity of » ring lies a. (hort distance outside of the 
Hue Biidway txtween its Inner and outer circunference, the aMumptioD nukde 
does act involre an error of consequence. 



meter of the crank shaft. The arm is nearly always made of an 
elliptical cross- section as is indicated in the figure. The writer 
has followed the proportions given by the above restilts in the 
design of the fly-wheel shown m Fig. 26. 

Errata. — In formulas (26a), (36b) and (26c). article No. 5 of 
this series, which appeared In the April issue, the index has been 
omitted from the radical sign. The error makes it appear that 
the square root of m should be taken while the fourth root is 
that intended. E. W. R. 



HOW AND WHY. 



AlW 



A DBPABTMBNT INTBNDBD TO CONTAIN COEBBCT 

SWBRS TO PRAOTICAL QUESTIONS OF 

GENERAL INTEREST. 

GHt* all details and name and address. The latter are for our 

cwn convenience and will not be published. 

If the subscriber in Kentucky who asks about lathe speeds will 
send us his name and address, we will reply to his inquiry. 



53. — R. C. G. desires to make a burner for vaporizing and 
burning kerosene with a blue flame. He has tried running a 
pipe from the tank and so bending the pipe that the burning 
vapor from a row of holes in the pipe heats the oil in a part of 
the pipe above the flame and vaporizes it ready for burning. He 
complains, however, that he docs not secure a hot enough flame 
for his purpose. Possibly some reiader can suggest proportions 
for a burner of this type. 



54. — We submit the following questions to our subscribers: 
I. What is the best method of browning and blueing steel to pre- 
vent it from riKting. The steel is occasionally subjected to wet 
weather, as for example, in the case of gun barrels. 2. A cemeni 
for fastening leather to cast iron. The enquirer has tried fish 
glue, but does not find it satisfactory. He wishes to cover fric- 
tion pulle>"5 with leather, and although he allows for stretching 
and rivets the leather on the pulley in places, it troubles by pull- 
ing off. 



55. — H. V. D.: In a number of mechanical engineers* refer- 
ence books I find the thickness or depth of the heads of U. S, 
Standard bolts given i/l6th inch less than the diameter of the 
bolt in each case, and in a number of other books the depth is 
given as }i the diameter of the bolt plus i/i6th inch, which giv« 
a thinner head than by the other formula. I also find each of 
these referred to as the U. S. Standard, the Franklin Institute 
Standard and the Sellers Standard. Can you tell me which of 
the two proportions is correct for bolt heads and what variation 
there is, if any, in the standards of the United States, of Frank- 
lin Institute and of Sellers? 

A. — Our understanding of the questions is as follows: In 1864 
William Sellers read a paper before the Franklin Institute of 
Philadelphia upon a "System of Screw-threads and Nuts" which 
gave the results of his experience. * In the same year a com- 
mittee of the Franklin Institute recommended the adoption by 
that institution of the Sellers system, which was done. At this 
time bar iron and steel were not made in the variety of size* 
that can now be obtained, and it was thought best to adopt 
sizes for finished bolt heads and nuts 1/16 inch smaller than 
the rough heads and nuts. Accordingly, the distance across 
flats for rough heads and nuts was made il4 times the diameter 
plus ;-i inch and for finished bolts and nuts. 1/16" smaller. The 
same plan was followed with regard to the depth or thickness 
of heads and nuts, and both heads and nuts were made equal to 
the diameter of the bolt in depth for rough bolts and 1/16' less 
for finished. Later, the Sellers s>-«tem of screw threads was 
adopted as standard by the army and navy departments of the 
United States government, but changes were made in the pro- 
portions of the heads and nuts. The distances across flats was 
made equal to I'i times the diameter of bolt, plus }^ incli, for 
both rough and finished bolts; the depth of the nut was made 
equal to the diameter of the bolt for both rough and finished 
stock, and the depth or thickness of the head was changed to 
f4 diameter of bolt plus 1/16 inch for both rough and finished. 
Thus, in making bolts and nuts to conform to the United States 
standard, stock must be used that is a little oversize, if they arc 
to be finished, and the heads will be thinner than called for by 
the Sellers standard. 
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' 56, — III the April number wc i»ubmtttcd two questions to our machine, and make the wheel much lighter. Twin cylinder en< 

aobscriberi. One was about iu»iblc solder to solder babbitt nmes arc almost universally employed and call, of course, for a 

letters to cast iron. A contributor who wishes to go by the lighter wheel, and to an extent according to the way you couple 

name of "S. Wrench" says- in regard to this: "These letters arc up. If the cylinders are side by side and act on the same crank 

seldom made of babbitt, but ol' white metal, which fuses easily the engine will be out of balance, but there wilt be only one 

when touched with a very hot iron, and it is difTicult to do a idle stroke between each explosion. If there are two cylinders 

neat job with it Firtrt (ilc the casting bright, and then tin with »ide by side, acting on separate cranks at an angle of 180 dcgreea. 

fine chloride and use the following composition for a fusible there will be alternately two power strokes and two idle ttrokes. 

solder: Tin 3 parts, lead 4 parts And bismuth 2 parts, using zinc li with tlic same arrangement of cranks the cylinders arc placed 

chloride as a flux. Or, ii preferred, I can send a recipe for cold opposite to each other, there will be alternately an idle and an 

soldering. explosion stroke, and the engine will be in balance." 

"In my practice I find the easiest and best way to attach such 

l«Mer» to cast iron patterns is to fasten them in position with 59— Reader: Will you kindly give me some information n- 

wax and then drill and pin them with brass wire." g»rding the propeller for a small launch. We have a boat » 

T., .. . .L . 1 J I J . I .- » feet long and 5 feel wide, drawing about « mches of water. 

The other question that we submitted asked for a soluUon for ^he power is a gas engine 454" x s' We use a reversible 

coloring bright brass a fast dull black. To this our corre- j,jjj^ propeller. 13 inches in diameter, but it is too small, the 

spondem who replied to the first question says that platinum engine running up as high as 600 revolutions per minute, mak- 

chloridc rubbed in with the hand and then washed and polished ing the engine so hot that it explodes of its own heat, oitcn 

with oil and leather is about the best process, but lamp black back-fin.ig. What sue screw would hold it down to about 400 

,«.« .1, II .. • • .1-- • 1 -f ^ u .u _• 1 revolutions per minute? buppose we should take the same 

and shellac, mixed thm. make a good surface where the article ^j^^^^ ^.^ ^!^^.^ ^„^ p^^ ji,,;;*- ^„ , ^ub of larger diameter. 

doe» not have .to be handled. would it answer as well as a larger blade on an old hub? Would 

A. E. Whiting. Ashtabula, O., and a subscriber at Ottawa, three blades be more effective than two blades? 3. Can you 

Can., both recommend another recipe, which Mr. Whiting says is fftvc »ne any information on the jump-spark method of gas en- 

a»ed by French instrument makers. The metal should be dipped «f^"^ igtiitmn? Is it effectire? Why is it not more used by gas 

e t . i t I ii 1 engine makers? 

10 a mixture of equal parts ol the following solutions: T vr j , u . i i. .u . • 

. A.— No mention is made of the class of engine, whether it is a 

No. I. j ^^ yiKTM , ^40 FjJjJJ-^ t«,o. or a four-cycle. If a two-cycle engine, as wc presume it is, 

- "„* use a 16" jblade propeller or an tS" 2-blade. The advantage 

***• »' { w£Jr.f..?r!";,',':;:,':,';: •;:;:: i^Snl^t. "^ » 3-bladc propeHer is that it win start the boat more quickly 

.,., , , '•••"■••"• ."*,"'"' „ _ * and is more effective when towing than the 2-blade. It often 

\Vhrn removed from this solution it should be allowed to dry . .i. . 1 . .1 . m^a^a -»,-.« .„;ii i«.- t^^ An»n.;t^ 

... 1 ij 1 f 1 J . 1. u A •« • happens that a boat willi 4-bladed screw will lose two opposite 

and tlien should be uniformly and gradually heated until it M- . , ... T, ja ■ .. i u...«. *u^, ,w^ 

...». .1.^ A A M I blades without any noticeable difference in its behavior titer the 

sutnes lijc desired black. . . . ,, , ,, , , n • j- 

vessel IS under way. Very often a 2-bladed propeller is speedier 

«- _F F . T-. -rttle a drsputr, pltasc define lead and pitch. «han either a 3- or a 4-bladed screw. We do not advise making 

' a^ 11 with J scnw It is agreed by all that the change you suggest, but suggest trying a larger screw. 

I »■ ^ I screws the term* are synonymous, but 2. The jump spark method has been brought into favor since 

llicre r» a diticrence of opinion when it comes to multiple- , . , , . u 1 i. • .u. ~, ^^t .!¥...•:„. ^»,^>rJl 

' ihrearfed screws. Do lead and pitch both mean the same thing '•»'^ »<'^«^"' "* '''^- »»«oniobile. It is the most effective method 

bi litis caae, or does one refer to the longitudinal distance from of igniting gas engines running at high speeds. It is considered 

tltread to thread and the other to the distance that the screw hy many to be the most up-to-date method of igniting, and it 

would «<lvance in one turn, and if so to which term should the ^,.„ probably find favor with builders of the slower speed en- 

tatter uelinition be given.' "^ ' ., li/»-.-i_ 

A ^I.ead Invariably mean* the distance that the screw would «''''" " »"<>" » '^'''' ^'"^ °"^ ''°*/° •""'" '^' difficulties that 

advance .n one turn The term "lead" means to guide, or help accompany its use. One piece of pertinent advice we woold 

along, and in the case of a lathe lead screw, tor example, the '^<^" »*«^ exoerimenter with the jump-spark, is not to attempt 

lead i« the distance that the carriage is helped or moved along ^^ build your own C«il. but buy it of a maker who has the ne<esr 

in one turn of the screw. This definition would hold whether ^^ experience and skill at bis command. Insulate both elec- 

fhe screw were single— or multiple-threaded. With regard to ^ro^cs and make the surface ol insulating material (that it is 

th« Itrm "pitch," different dictionaries define it differently, but necessary (or the carbon to bridge across before making a short 

the new Standard dictionary say* it is "the amount of the ad- circuit) as large as the space will permit. Use about a half-inch- 

vance ol a screw thread in a single turn." According to this *pit^ eo«l »nd place tlie terminals so that the air-gap between 

the term is synonymons with lead, and we believe it is almost them is not over % inch. This will make the spark a hot one 

■aiversally the custom to so consider it and strong enough to prevent bridging between the termintU. 

It should be remembered that it is more difficalt to in«ulatc for 

58.— A subscriber wants to know how to calculate the weight »he high voltage necesiary with this spark and that the best raa- 

of a fly-wheel for a gasolene engine for driving an automobile. terials and the best of care in their manipulation should be used 

He thinks the wheels used for stationary practice are too heavy, ^^^^ insulating the ignition plug. Mica and porcelain are good 

•isice the inertia of the carriage should act in a measitrc to help , . . -, l . ^ •« ^ .'...it- .. .u.. ti,- .»s»mu:m 

the engine just as a fly-wheel would help it. iiuulators. while asbestos is practically useless. The porcelain 

A.-We referred this question to Mr. Arthur Werschmann. »hould be glazed. If tl is inlemled to dispense with the vibrator 

N«w York, who replies as follows: "He should not rely on »"d '" ^sc the uiduction of a single make and break in the 

the inenia of the wagon, and if he is not careful it will do him P«-"nary for the spark, it should be remembered that the spark 

mart harm than good. When this inertia is most wanted, the produced when the primary circuit i* broken Is much stronger 

nagon is at rest, that is when stalled on a dirty road or when than that when it is closed, and only this spark should be de- 

•icemling a hill. pcnded upon lor ignition. If the engine is to run at a high speed, 

-In such cases nothing but a very heavy fly-wheel will do the so design the switch that it will keep the circnit closed long 

bwin««». I had many a sad experience before I found this ouL enough to establish the necessary vmrant of magnetism in the 

u4 the clutch which you must throw in when starting the core of the coil. If the spark proves to be a wtak one, and 

wsffrm can be less carefully operated when the fly-wheel is other conditions are right, look to the switch for your tronble. 

heavy. The wagon will "buck" like a horse, and the fly-wheel When purchasing a coil, buy one that has been designed for th« 

will do what much more powerful engines would probably fail purpose and not one of the variety sold at toy ttofcs. There tr* 

to do. several on the market built expressly (or gas tnginc ignition. 

"Weight of flywheel in tons should equal I.H.P. X l4.>OQ,ao9 E. W. Roanm. 

r- square diameter in feel X cube of highest speed. Thus, say 

wc have a 10 H. P. engine, maximum number revolutions 600. , '^■' -'^ T" . ^ • ^^''" >'2." ^'"**''' f'^*" J"' »"'" " *"J '°'' 

_. . , r J- -ru lowing problems: I. Two weights of 10 p<>u ire hang, 

Fly-wiicel two feel diameter. 1 hen ^^ o„ ^.^^j, ^^j ^j j, „f,ight lever rt ieet long, the lever wei|(h. 

10 X 14,109,909 ing J pounds. The lever thus weighted balances at a point 

= 0^63 *o°* = 386 pounds. three' inches from the center. Find its center of rraviiy. a. In 

4 X «i6,ooo,ooo J lever of ihr third class to feet long a force of 50 pooTMls 6 feet 

"Probably 1 should take chances, even on a single cylinder f rocn the fnlcnim b«)«acw« « w*«gM ol aj poonda 10 fc«t from 
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the fulcrum. What is the weight of the lever? 3. If a body is 
thrown upward with a velocity of 644 feet per second, what will 
be its velocity at the en<l of 28 seconds and in what direction? 

A. — Questions of this description are easily answered by the 
aid of the formulas contained in any manual of elementary 
mechanics. The first two are taken from several relating to 
levers that S. T. W. has sent us and these have been selected as 
representative of the whole. All lever problems ace easily 
solved by the principle of moments which is that the forces tend- 
ing to turn a body in one direction about a pivot times the 
perpendicular distances from the pivot to the lines of directions 
of these forces must equal the products of the forces tending to 
turn the body in the opposite direction and their perpendicular 
distances from the pivot. Applying this to the first question, we 
have: 1. Forces tending to turn the lever in a left-hand direction 
about the fulcrum are a weight of 10 pounds and the weight of 
the lever, which a little consideration will show must act at the 
left of the fulcrum to balance the lever and weights. The only 
force tending to right-hand rotation is the right-hand weight of 
10 pounds. Let x be the distance in inches from the center of 
gravity, at which the weight of the lever acts, to the fulcrum. 
Taking into account the distances at which the other forces act. 
we get the equation. 10 X 33 + Sx = 'O X 39. or 330 4- 5X — 
390 and 5x = 60, X 12 inches. 2. In the second example the 
dimensions can be taken in feet, since there are no odd 
inches to be considered. Assuming that the center of gravity of 
the lever comes at its center and placing opposing moments 
equal to each other, 50 X 6 = 25 X 10 -f sW, where W equals 
weight of lever, sW = 50, W = 10 pounds. 3. Since the retard- 
ing effect of gravity is at the rate of 32.2 feet per second, for each 
second, a body starting upward with a velocity of 644 feet per 
second would come to a stop and start downward again at the 
end of 644 — 32.2 = 20 seconds. It would then have 8 seconds 
in which to fall and in that time it would acquire a velocity of 
8 X 33.2 = 257.6 feet per second. 

61. — F. G.: What book will give the most information on 
batteries? 2. How can I magnetize a permanent horseshoe 
magnet? 3. — How can hard rubber be turned and polished in 
a lathe? 

A. — Carhart's Primary Batteries. Price, $1.50. 2. — Tlie best 
way to make a strong permanent magnet is to wind around each 
leg several thousand turns of fine magnet wire, and then pass a 
current obtained from half a dozen battery cells through the 
coil for two or three seconds. The wire on the two legs must 
be so connected that if the bar were straightened out both coils 
would be wound in the same direction. 3. — Turn in a fast run- 
ning lathe, the higher the speed the better. Use a sharp tool, 
sharpened on a fine oil stone, and polish with a piece of felt or 

flannel; or better yet, use a diamond for cutting. 

m * m 
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NEW TOOLS OF THE MONTH. 




Dnder this headintr Ar» listed tb» new maoblae and sm&U tools 
tb&t have been brought cut during the preceding' Baonth. 
Manufacturers are roQueated to send brief de- 
acrlptlone of their new toola aa they appear, 
for use In this column. 
NBW BBOKBR-BBAINARD MILLING MACHINE. 
The accompanying half-tone shows a new vertical milling ma- 
chine recently brought out by the Bccker-Brainard Milling Ma- 
chine Company, Hyde Park, Mass. This machine is known as 
No. 5B, being an intermediate size between the regular No. 5 
and No. 6, and is considered as the best size for most shops, as it 
is neither too heavy nor too light to meet the requirements of the 
average shop. 

The general usefulness of the vertical milling machine is 
being emphasized more and more from year to year as users of 
these tools learn to appreciate their peculiar advantages. The 
useful end-mill can be used to far greater advantage with a verti- 
cal spindle than on one that is horizontal, since the work is better 
supported in this position than is usually possible with the hori- 
zontal machine, and the operator can better follow it with hii 
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eye. Another advantage possessed by the vertical milling 
chine is the facility with which it lends itself to profiling or mill- 
ing irregular slots in the face of a piece. Face milling is also 
performed under advantageous circumstances, as the favoring 
conditions are the same as those referred to when end milling. 

Some of the peculiar features which mark the Becker milling 
machine are that the work spindle is entirely relieved of the pull 
of the belt, the pulley being supported by a supplementary bear- 
ing which relieves the spind!e of all strain except the torsional 
stress necessary for driving the cut. On heavy cuts it is, of 
course, necessary to increase the turning moment and decrease 
the speed of rotation, which is accomplished with back gears, bat 
in order to equalize the driving stress and prevent side action, the 
back gears are applied in duplicate on opposite sides of the verti- 
cal spindle. The bearings of the spindle are bronze bushings 
fitted in taper holes and split on one side so that adjustment is 
effected by longitudinal movement of the bushings relative to the 
frame. The spindle is bored to the Brown & Sharpe No. ii 
taper and the milling cutters are secured by a draw-bar through 
the spindle, which can be seen projecting from the upper end. 

The head carrying the spindle has a vertical travel of 9", which 
may be either automatic or by hand. An automatic stop is pro- 
vided which will throw out the vertical feed at any point, an es- 
sential feature in vertical boring. The platen is Sijd" long by 
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14' w^dc and hat an automatic feed of 42' in either direction. 
The laddle carrying the platen is of the same length as the platen 
and also has an automatic feed of 16* in both directions. The 
knee supporting the saddle and platen has automatic feed. 

The machine is supplied with a rotary tabic 22" in diameter 
having automatic feed in either 
direction. The extreme distance 
between the spindle and rotary 
tabic if t6" and between the spin- 
<fle and platen without rotary 
Uble. ai'. The tables have eight 
feed changes for any spindle 
•peed and the rotary table has 
•txteen changes which enable a 
close approximation to be main- 
taiacd for the various peripheral 
tptds of the rotating work, which 
occar on account of different dis- 
tances from the center of rotation 
o< iIm work table. Thus a certain 
«ngnl«r velocity might give the 
eofT«t feed for a piece being ma- 
chined at a point 6' from the cen- 
ter of the rotary table, but the 
angular velocity would necessar- 
ily be only one-half as great for 
the same feed as a radius of 12". 
For supporting long and slen- 
der cutters, an arbor support is 
provided which is attached to the 
knee and used with the rotary 
table removed. 

The machine is provided with 
an suioautic oil pump and con- 
ncctioiu and a two-speed countcr- 
ahaft which has a ratio between 
the two speeds of 4 to i, thus en- 
abling a wide range of speed to be obtained without shifting the 
bdt on the cone pulley. We are informed that the net weight of 
the machine is 4.560 pounds. 

PB&TT Si WBITNBT MANUPAOTTTRINO LATH9. 
in>e lathe shown in the cut hcrcwilli. is of improved design, 
a number of mechanical features which commend it for 
rtttring purposes. The aim has been to incorporate in it 
only features of practical value and to simplify the construction 
whrrerer possible. The bed is made of a tubular cross-section 
which is well calculated to resist torsional stress. A compara- 
tirrly new feature in American practice is the employment of Rut 
and V-ways, by which construction considerable gain in strength 
to the carriage is obtained together with an absence of the 
tendency to cramp, as is quite noted where two vees are used. 
The ways for the carriage consist of one vee in front and a flat 
way at the back, while the arrangement for the tail-stock is re- 
vested, the flat way being in front ajid the V-way at the back. 
By this combination, cutting away of the carriage, at the point 
where the most strength is needed to resist the pressure on thi: 
tool, is avoided. 

The spindle is made from high grade steel with the beanngs 
accurately ground and fitted to babbitt bearings. It has a 1,3' 
bole through it and has a bearing 2 7-16" x 4' in the front box. 
The carriage is gibbcd front and back and the apron is made 
4toable, so that the shafts supporting the feed gearing are all sup- 
ported at both ends. For turning, a feed rod is provided, driven 
by a two-speed cone. The belt driving it is broad and an idler 
is provided for taking up the slack, thus providing means for in- 
crataias the tension when necessary and doing away with the 
coetiana! cutting and relacing of the feed belt. Both longitudi- 
nal and cross feeds are operated by friction clutches and worm 
gesriag. The worms arc hardened and run continually in oil. 
Aatonutic feed stops are provided for the longitudinal move- 
: of the carriage. For screw cutting, an independent i;crew is 
which, with the gearing provided, will cut .ill ordinary 
from 2 to 92, including ii^-J. Translating gears are pro- 
vided for cutting metric threads with the English lead screw or 
a metric lead scre^- can be had. also with translating gears, by 
which ordinary threads from 2 to 22 can be cut. including ttj^. 



A taper attachment is provided which can be atUched to the 
cross-slide by clamping one bolt. The taper atucbment does 
not involve the use of any extra working joints, the construction 
being such that the working joint of the cross-slide answers for 
both functions Although the machine is nominally rated as of 14' 
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capacity, its actual capacity is JSJj*. The tail-stock is of the 
English form which allows the setting of the compound rest 
parallel with the wayi without interference on short work. The 
lathe is furnished either with or without compound rest or the 
taper attachment. The usual equipment of wrenches, face-plates, 
change gears, steady and follow-rests, etc.. is provided. This 
lathe is built and sold by the Pratt & Whitney Co., Hartford. 
Conn., or 123 Liberty .street, New York. 

A BBNOH LATHB AND MILUMO MACHINB. 

The accompanying engravings show the Waltham Watch Tool, 
Co.'s No. s bench lathe arranged for turning and also (or mill- 
ing. The success of the Ko, 1 universal lathe has induced the 
company to meet the demand for a larger bench lathe made on 
the same lines and alto provided with the Van Norman milling 
attachment. 

The lathe illutirated hat a 38* bed and 9' swing. The spindle 
is accurately made, being hardened and ground, and it made hol- 
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I«w throughout for the use of draw chucks. The cimcks used on 
this lathe arc made interchangeable with those for the Van 
Norman duplex milling machine. A full line of attachments is 
provideil, to that screw-cutting, grinding, drilling, milling, etc., 
can be dnne, thus making a combination machine oi wide appli* 
cation. The screw-cutting attachment has a capacity of 6* and a 
screw of this length can be cut at any point along the bed within 
the extreme capacity of the centers. 

To use the milling attachment it is necessary to rererac the 
head-stock, which can be done very quickly. An npright angle 
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slide is bolted to the vertical web, shown at the end of the franne, 
and the slide-rest is fastened on top. cither in the position shown 
or turned around so that the cross-slide handle will come on the 
back. The slide-rest can also be mounted from the end, thus 
giving it three distinct positions. It will be noted that the slide- 
rest is so made that the addition of the swivel base milling vise 
completes the milling attachment. For index milling an index 
head is provided with a hollow spindle adapted to take in the 
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regular split chucks used in the spindle. The vertical movement 
of the knee is 6", which, together with the 6" movement of the 
slides, gives the machine a considerable capacity and well adapts 
it to a large variety of model work, tool making, experimental 
and precision work of all kindf. It is manufactured by the 
Waltham Watch Tool Co., Springfield, Mass. 

TOOI^ AJ«D SURFACE GRINDER. 
The illustration show* a simple and complete water tool 
grinder and dry tool and surface grinder in one machine, having 
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a number of distinct advantages. The 



wheels carried are 
14" X 2". the intention being to provide a machine suitable for 
general use in the ordinary machine shop. The weight of the 




view Showing Water Pniap. 



machine (650 lbs. with counter- shaft) and the diameter aul 
length of the bearings, together with their self-lubricating prop- 
ertics. insure rigidity and steadiness of the entire machine an.l 
dispose cfTectually of the usual argument against a tool carry- 
ing two wheels. 

The arrangement of the water-pan and water-feed is such 1% 
to prevent spattering and to do away entirely with disagreeable 
features of the ordinary wet grinder. The operator has no pedal 
on which he must stand while at work, but is free to move about 
the wheel as he pleases. There is no rack, pinion, float, or other 
device for controlling or feeding the water, and it is utterly im- 
possible for the wheel to stand in water to soften and spoil when 
not in unc. The ordinary objections to a pump on a grmding 
machine do not apply to this tool, as the wearing surfaces of the 
pump bearings are at all times entirely above water. The un- 
sightly pipe and valve which appear on many grrinders direaly 
over the wheel are entirely done away with in this machine, and 
the construction is such that the entire water-pan and water-wjiy 
are easily and perfectly accessi- 
ble when it becomes necessary 
to clean out the sediment. 

The importance of a surface 
grinder is growing in recogni- 
tion in machine shops, and the 
arrangement of this machine 
is such that all ordinary sur- 
facing work can be readily per- 
formed without interfering in 
any way with the water wheel. 

The makers call special at- 
tention to the spindle and spin- 
dle bearings in this tool. The 
actual diameter of spindles in bearings is ij^" and each bearing 
is 6* in length. 

Each bearing is provided with a sleeve of the best babbitt 
metal, this sleeve being bored, reamed and turned, and threaded 
on each end, the threads being right and left hand. The sleeves 
are held in place by a hollow nut on each end, and inside of each 
nut is a felt washer. The sleeves are slotted their entire length 
to provide for adjustment and to receive the oil, wliich feeds 
through a dust-proof cup on top of the box 

Fay & Bowen, .Auburn, N. Y.. are the manufacturers. 



FRESH FROM THE PRESS. 

Dynamometers and the Measurement of Power, by J. J 
Flather, Professor of Mechanical Engineering, University yri 
Minnesota. Published by John Wiley & Sons, New York. yM 
i2mo pages and 115 engravings. Price, $3,00. 

This work is a treatise on the construction of dynamometers 
with a description of their application and also of the apparattis 
used in connection for the measurement of power. It will be ol 
value to those having to do with the measurement of powef 
whether they be experts or tyros in the business, as tlie matter 
is compiled from the aulJior's own extensive experience and al»'> 
from that of others who have had trustworthy experience with the 
subject. Considerable reference is made throughout the «vork 
to the Flather transmission dynamometer, which instrument ii 
the author's invention, and to the valuable results obuined bf 
its use. 

The chapter on the power required to drive ma<'hinery and 
machine tools is peculiarly acceptable at this time when the use 
of the electric motor is becoming so extensive for isolated driv- 
ing. The trustworthy information on the subject has generally 
been in a rather confused state, but in this book there appear a 
large number ol tabulated tests which give opportunity for cotn- 
parison by which, presumably, safe deductions may be made for 
shop installations. 

Hydraulic Power Engineering, by G. Croydcn Marks. Pub- 
lished by O. Van Nostrand & Co., New York. 360 8vo page> 
and 201 illustrations. Price $3.50. 

This importafit subject appears to have been well handled by 
the author, as the work contains a wealth of valuable and inter- 
esting information. The first chapters arc given to principles of 
hydraulics and the observed flow of water, with notes on the loss 
of head resulting from the contraction or bends in pipes. While 
this matter is more or less trite, it is presented in an attractive 
manner, and is, of course, necessary for proper introduction to 
the work. The practical matter on packings for sliding surfaces 
and pipe joints is of value. Lifting machinery receives consid- 
erable attention, one part of the work being devoted to platform 
lifts, workshop and foundry cranes, hydraulic accumulators, etc 
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THE PARIS EXPOSITION OF 1900. 



A DESCRIPTION OF SOME OP ITS GENERAL FEATURES. 

ANTikKW D. Fl'LLFR. 



beamiftil Salle dcs Fete?, April 14th. 1900. France 
fifth international expoj^ition held at Paris since 1850. 
e the pa*t six years the work had been pushed steadily 
1 until a few days before the opening, when by an extra 
tnd the help of the military forces, most of the perquisites 
At ruction were made to diiappear, leaving the buildings 
ounda in all their attractiveness. The executive head of 
:pCMtition has had the able assistance of M. Alfred Picard, 
Mnstbtioncr General, and the other members of the Ex- 
Commi»iion. At the be^; inning it was estimated that 
:t would cost about lon.ooo.ooo francs ($20,000,000). 
trnmcnt appropriated 20,000,000 francs, and the Munict- 
Paris agreed to contribute a like sum on condition that 



at the close of the Exposition. N'ovcmber 5th. .\s no ticket* 
arc sold at the gates, one must purchase them in the shopt or 
from the venders who swarm about each entrance. It isr for- 
bidden to sell them for more than one franc. The immense 
number issued {65.000.000) makes it possible to get tickets for 
about one-half a franc or ten cents. From 8 to 10 in the morn- 
ing and 6 to 10 in the evening two tickets arc demanded. 

The exposition proper, covering about 270 acres in the heart 
of the city, is divided into two principal scctinns, viz.: the Champ 
de Mars and Trocadcro Palace and Gardens and the Esplanade 
dcs Invalidcs which is connected with the large area t>etween 
the Chanips-Elysics — formerly the site of the Palais de I'ln- 
dustrie — hy the ^nfvl^ofnr new bridge named in honor of .Mex- 



• mrul Vlaw orttae BKpoaitloii lo tha ror«(rt>un<l (• • ■•ctlOB of 
^ - ir«r 8*lD«, Ui «h* roraground, l> tb« J«Da Brldg*. B«joo4 th* 
mi KlTtrlclty. wlxf^ »ot of ti»» ^■ohliiTy »xl»nitt» »r» pl»g»d. Aplaat 

BOAition would be held within the city limits. The re- 
B 60.000JOOO francs were raised by an issue of 3,500.000 
we r Exposition, backed by a combination of the solid 
blanking houses. Every bond bears twenty admission 
a face ralue of one franc each. The holder is also en- 
a chance in a scries of quarterly lottery drawings, a 
^ble reduction in transportation on the French railways 
aty-five per cent, discount on admission charged by the 
[^Attractions authorized within the grounds. Of the 
ics raised in this manner. 5.000,000 was estimated 
»f printing, advertising, etc., in connection with the 
It is estimated that the income from the various 
IMODS granted for amusements, restaurants, tobacco, news, 
- stand*, etc.. will leave a profit of about 10.000,000 francs 



th» Troeadsro a»rd«aa, mH»t» kt* locaiMt th» bulldtefa qf Ik* r 
niTal Towar la th« Cbajnp d* Mar*, al tba aalrataa nuthmr 9U-^ 
If Vt» Oluuap <• Mara la abcnra oa pa^a SM. 

ander III. of Russia. These two division* are joined by me 
picturesque huildinpt and grounds rehired on either side of the 
Seine, together with several new foot bridge* erected for the 
occasion- Nearly one-half of the whole area has been built 
upon In addition tu this area there is at Vincennes, not far 
without the fortification* which encircle the city, an annex nt 
some 27s acrri. about six milca from the mam building*. wh<r« 
the races and athletic contests will be held. There also Arc 
fotltid interesting transportation and machinery exhibitt. Ol 
the buildings uied in former c.x. the Trocadero Patata, 

the Tour F.ifTel and the Palais ■ nr« now renovated lor 

the display of .\griculture and Vaod i'ruducls on cither «ide of 
(he Salle de* Fetes, in which all ceremonies are intended la 
take place, are the only one* rttained. The Grand and the Petit 
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Palais des Beaux Arts, constructed near the Champs-Elys^es in 
place of the Palais de I'lndustric, will be a worthy monument to 
the Exposition of igoo. 

The exhibits are divided into eighteen general groups as fol- 
lows: I, Education and Instruction; 2, Works of Art; 3, Litera- 
ture, Science and Art appliances and proccss^es; 4, Mechanical 
Engineering; 5, Electricity; 6, Civil Engineering and Transpor- 
tation; 7, Agriculture; 8. Horticulture and Arboriculture; 9. 



&'- 



^ 



nv. S. Bstrtuioa to tl>a Palsoe of Mines, abowlngt two Oru« Blectrio Crsnaa {or 
hmadllnB hmrnvj mining axliltalM. Tveatjr-flTe ton* c»pil«lt7- 

Forestry, Sport, Fishing, Wild Crops; 10, Food Products; 11. 
Mining, Metallurgy; 12. Decoration and Furniture of Public 
Buildings and of Dwelling Houses; 13, Thread, Yarns, Textile 
Fabrics, Clothing; 14, Chemical Industries; 15, Various Indus- 
tries; 16, Social Economy, Hygiene, Public Charitable Relief; 
17, Colonization; 18, Army and Navy. In devising the 121 
classes* which make up these groups it has been intended to have 
the exhibits follow in logical sequence, the products of all coun- 
tries being displayed in such proximity that comparisons are 



Tig. 3. Jaaa Brldga OTar the Saloa, looking towards Trocndaro PKlac«. 

easily made. This- arrangement will be appreciated by those 
who visit the Exposition with instructive motives, and will be 
of unrealized benefit to those who seek amusement rather than 
education. Each group has a building and often a small annex 
in the immediate neighborhood. The buildings in the Champ 
de Mars are joined to make one grand building about the three 
sides of the tastily arranged central garden. At the open end 
stands the Tour Eiffel erected to a height of 300 meters at a 
cost of one million dollars. 

Mechanical Engineering, Electricity, Civil Engineering, Trans- 
portation, Mining and Metallurgy, the groups of especial in- 



terest to readeis of Machinery, arc all located in the Champ ie 
Mars. The Palais de I'Electricite extends the entire width of 
the Champ de Mars forming the background for the Chateau 
d'Eau, a grand waterfall from which about a million mnd a hiU 
gallons of water per hour fall one hundred feet toward the broad 
basin below. The weird effect produced on the water by many 
colored electric lights is one of the evening features. Both endi 
of the electricity building are occupied by the huge power nu- 
chines of different countries and a multitude of machines exem- 
plifying the mechanical industries. An interesting portion of 
the Civil Engineering and Transportation Building is the artistic 
frieze, depicting transportation from the most ancient times to 



^ 



^ 



Fig. 4. Biidga Alaxander III. orar tba Salsa, tta«r tba P»>aoa of Flna Arta. 

the present, adorning the length of its facade. International 
exp.->Bitions have now grown so large that weeks are necessary 
to thoroughly in.spect the exhibits of even a few selected groups. 
Easy access is had between the two principal sections by a 
circuit electric railway of the third rail type two miles in length, 
or by a moving platform which parallels the electric road and 
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ng. 6. BuUdlnga of Oraaoa, Swadaa and Monaco. Oraao*, tow traUdlng mt I 
right : Swedan in the oenter. and Monaco, at tba laft. 

travels in the opposite direction at the rate of two and one-half 
miles an hour for the first platform and five miles an hour for 
the second. 

The principal amusements are located along the Seine and in 
the Trocadero Gardens where the Colonial section exhibits all 
the picturesqueness &[ the life and habits of foreign lands. 
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THE) EXHIBITS AT CHAMP DB MARS AND VINCENNE8 BUILDINGS. 

Warren E, Weinshkimer. 

The principal portion of the Palace of Electricity, where are for the boilers, one st the outer end oj cacii house. Tli«^> 
installed the large engines and dynamos, consists- of a long, nar- chimneys are built of brick of various colors, making a beaot 
row strip. 400 X 50 meters, extending across the Champ dc fuUy ornamental cflfect. They are 80 meters high. 8 n^.- • 
Mars, north of the Palace of Agriculture, which is at the ex- ^^ior diameter and 6 meters interior diameter. The ch. 
trcme southern end of the Champ de Mars, and was used .n the connected with the boilers, which are arranged in two rows. 

an underground Hue lunning two meters underneath the 5 me; 
aisle between the rows of boilers. The fuel used is »oft ci ; 
and is brought in on the track in the middle of tit 
front of Che boilers where the firing is done present 
ing view, there being a distance of 7.5 meters to ihc adjscrr.: 
buildings from which to sec them in operation, also the (cri 
pumping devices. The steam from these boilers are takee 1 • 
two large headers and from there are distributed to the .' ~ 
engines through underground tunnels. In back of l 
headerK, which are located on the 7.5 meter aisle f; 

Electricity building, are two large stacks two meters squ_; 

extending to the top of the bpiler house roof, for taking awi? 
aiy escaping steam in the tunnels and also ventilating the sa=3'- 
Steam is furnished at 100 pounds pressure, and, with the V 
boilers, represent about 15,000 H. P., or for both boiler hoasr:. 
a total of 30,000 H. P. 

In the French section^ boiler house arc six boilers of Roslor, -< 
St. Denis. Seine. Next to these are three from Compagnie T'e 
Fives, of Lille. Then there follow 6 from A. Montupet. ' 
Paris; i from Solignac, Grille & Cie, Paris; i from Bietm, Lf- 
flaive, Nicolet & Cie, of St. Etienne, and to finish the row on 
the right are 6 from De Maeyer & Cie, of Proung. On ibf 
other side is a large battery of 16 from Babcock & Wilcox, 
showing their different types, and finally 12 boilers from J. & A. 
Xiclausse. of Paris. All these boilers, with the exception of :hr 
Babcock & Wilcox, are down-draft return tubular boilers. 

Entering the Palace of Electricity one should first inoant the 
grand staircase for a bird's-eye view. The most promineai 
features are the two immense cranes seen in Figs. 4 and 5. Fjg. 
4 shows the cantilever crane in the French section running on 
tooth tracks placed on either side of the main aisle. This cnn: 
was built by Jules Le Blanc, of Paris, and is arranged to revolv. 
on a circular track on top of pedestal. The engines arc ji- 
direct-connected to generators and vary from .2,000 to 5,000 
H. P. 

Fig. S shows the foreign section with the large truss crane 
built bv Carl Flohr, of Berlin. Germany. This view is also look- 
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Is.l. Planortb« Champ de M»r« wbare Ar« located moat of the EnRtD- 
••fine BxtUblte, Tbe Palace of EDaotricUy la at tbe uppar end. The ahaded 
poruon of thia bnUdlag la the United Btataa aaoUon. and la ataown In Plaaln 

rig. a. 

exposition of 1889 for the Ma- »« 

chincry Hall. There is a space of 
40 meters between these two 
buildings where are located the 
boilers. As will be seen by the 
plan, the Palace has two wings 
extending along the Champ de 
Mars on both ends. These wings 
are devoted to smaller machines. 
as tools, gas engines and general 
machinery. 

The French have reserved the 
east wing and the correspondinj? 
portion of the building, about 40 
per cent., for thcms'elves, and the 
remaining 60 per cent, is divided 
proportionally among the foreign 
nations. The Main Palace has a gallery 14 meters wide run- 
ning around the entire huitding with a broad transverse gallery 
in the middle called the Salon d'Honneur. where are located the 
retrospective exhibits. Thi.i leaves two large light wells at 
either end, making a fine place for the traveling cranes and 
large engine.'' which c.xtrnd above the level of the gallery. 

Staning with the two boiler houses, indicated in Fig. i and 
one of which appears in Fig. 3, one observes that they are 
roofed structures of corrugated iron and skylight 120 x 32 meters 
long and 32 meters wide. There are two immense chimneys 



-u'bhV- soHi*^ li»i>fi.o'^^«4<(p ii^tH^ - -+M'*ir' 



1<XV- 



f*-Jl 



J©- 



«— ' 




rf 











|— ®r^- 



I®* 



1 


I 


« 
XIT 


1 


-t 


t 


t 


n 

t 


♦ 


. _l 



Fig. a. Plan of ttoe United Stataa aectlon of the Palace of Blaetrldty. 



ing from the top of the grand stair- 
way and other end of Salon d'Hon- 
neur. The first section on the right 
in the picture belongs to Belgium, 
the one on the left to Great Britain 
and the whole space on either side of 
the aisle at the end of the building is 
given to Germany. This section 
will probably be the most interest- 
ing to the average visitor, as it con- 
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B tlg i f MCtiofi hat a vcty ifitrmting tftfinr. two-cylio- 
Sjoeo H. P., from Carie* Frerrt. of Gbnil- 

■VATM itAoaniaftT Botu>tifo at voiosnkw. 

UaMtd Suxra Machinery Btuldms wa< ikalsited with the 

lo itpWMJH ■ model Amrncui marhinc iliop mh€n Um 

cooM M« every «-arirty o( AmrnriB nwdiiiM looU in 

Fif. 7 ihinra the (roat elevatioa d thii tHtildiag, «ydl 

el a maia bvilding jso fact lone and 76 Icet vi4». 

na amcx 275 frtt loof and 48 (cet vide. The framework 

■Mtrndcd oi U9ti (root Uk« Carnegie Work* and v» erected 

tkn Bcrlia Iras Bridge Co., in eight dayi and by 14 Amcri- 



The temt>or«ry engiae it • hrar-cyUndrr joo H. P. wmkal 
Willane type, connectnd to a 190 K. W. sao volu Iripolar khnnt- 
vroaad Cftaptoa dyaamo. Beaidet Ihia engtae tlwra are tinea 
targe air oaoprcwora aapplying ajoo foec ol aJr ftr nriavto al 
ijo poande praaaare, raaaiag is esklbHa, todadiils pMaanik 
toela and mmO ilaaiB eagtea reqaifad lo aaliaatr {ata At ■hnf^ 
alto all the air for the locooMtivefl lor the Eagtiah and American 
lectient. 

Electrical tranimtMion ie adopted thfoaftoal the thop and 
wiring ii rarrted out according to • aioat approred OMlhod o( 
•hop viring. The aaloading of car* wa* uk«n care oi hy ikt 
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■i^chiii* Mbop •>j>ti^>v«il inn'Ugboul wM* A^Mrtcma Tools 



In addition to the 
■acWac tooU, this buitdmg con- 
Wat ta Che annex the cottun ifmv.- 
• krge cottoa eomprcss machine ami 
viMaK auchinery each ai air com 
peasMkn, ri^ck driUa, etc. 

PO w t r i» furabhed by two a5%> 
H. P. Morrin Qimax boilen which 
ava fed by a Btakt pomp and L«e 
l^)aeaor. the piping being %o ar- 
OB^ed th-' ; '.tmp or injector 

m^ he H> he supply takrn 

iraaa eoM water maint or hot wcit. 
dtfoagh or aroond the exhaust 
»*«d water beater. 
>4eam engine plant consist t 
^ a .m ft. P. tandem compoun<l 
BaO engine, direcKonnected to a 
aaa K. W. aao V. eoatpoand^wonnd 
tr Bnllocit Electric Co 
kior. Thia larabhca current 
Cae the raoton of the variooa exhib* 
Imr* and alao lor the jo-too Shaw 
craiw. Three week* be* 
Ike opening o( the Expotiiinn. 
PaaOlac with cagine crank 
generator os board wai 
gtvaa ap na lott A teiaporary en- 
gtaa and ^yvam» were ordered from 
Ika Wattaghoaae Ca of Havre, ani 
dria vaa pal ia place and was the 
9Riy engine that nui on the opening 





F%. I. Tli« Foi Blktid and Power Feed Mtlllna Machln*. 

manufacturing. It has the advantages of the hand feed milling 
machine together with that of the power feed machine, as it 



pos'scsscs a hand rack feed, a hand screw feed and a power $crc« 
feed. The feed can be started or stopped while the machine a 
in operation or can be reversed by slightly turning the star 
wheel shown in front of the hand-wheel. As will be understood 
the combination of hand and power feeds gives the advantage of 
a quick return to the platen when the feed is disengaged, as the 
platen is returned by one movement of the hand lever. Tht 
knee and saddle are counter- 
balanced by a weight inside of 
the column so that a free and 
easy action is obtained for 
hand feeding. 

The spindle boxes are made 
of bronze boxes which have a 
form of adjustment that allows 
the wear to be compensated 
both horizontally and vertical- 
ly. This is effected, as shown 
in Fig. 2, which shows the 
box divided into three parts 
and the upper sections pro- 
vided with set screws for tak- 
ing up the wear. The spindle 
is bored for Brown Sc Sharpe 
No. 9 taper. The distance be- 
tween the spindle center and 
the overhanging arm is 4^"- 
The platen is 6" x 24' and has a 
longitudinal movement of irJ/i"- 

The weight of the machine complete with a two-speed coun- 
tershaft is about 640 pounds'. It is manufactured by the Fox 
Machine Co., Grand Rapids. Mich. 



SHOULD HAVE BEEN A POBT. 

A reporter in describing a new Western shop recently, said; 

"One of the new machines is a twelve-foot open-side De- 
trick & Harvey iron planer. It weighs 13.500 pounds and is so 
arranged that it can plane a piece of iron on the top and on 
the side at one and the same time. It works with the utmost 
regularity, planing off thick iron shavings as easily as a car- 
penter's plane turns up the curling pine shavings that little 
children love to wear in imitation of an old maid's curls." 

This is quite sentimental, if true; but hardly less so than his 
description of the foundry, where the molten iron reminded hini 
of the "red cranberry sauce that grandmother used to pour 
out into molds to harden." 



One boiler horse-power equals 34.5 pounds of water evaporated 
from and at 212 degrees per hour. 
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ABSTRACTS OF PAPERS 

FBaBSNTBD AT THB CINCINNATI MESTINO OF TBB 
A. 8. M. B. 

Because of its timeliness, perhaps the "star paper" of the 
•esstoo ii that by Mr. Arthur Herschmann upon the automobile 
wsgon for heavy duty. Mr. Herschmann is the mechanical en- 
gtoeer for the Adams Express Company, New York, and has 
been on an extended trip through Europe studying the auto- 
mobile problem for his company. The result is the steam wagon 
for heavy duty that he has designed and to which much of the 
pAper is devoted. As the paper will be of interest to the major- 
ity of our readers, copious extracts are made from it in what 
follows. 

TBI AUTOMOBIL.B WAGON FOR HBAVT DUTY. 

Taking up the different propelling agencies which have been 
experimented with so far, we find that almost every known 
motive power has been tried. Steam was employed as early as 
l&so. and such wagons were built by the world-rcnowncd Erics- 
ion and Tangyes in England, and even James Watt is said to 
have constructed a steam carriage. 

Naiarally, in thi» country, leading the world In electrical sub- 
IccUk expectations were greatest with electric vehicles. The 



the construction of light storage tanks to render this power 
available for trucks, granting that other disadvantages inherent 
to the use of compressed air can be practically overcome. 
Weight for weight, stored electricity lends itself more readily 
to the propulsion of wagons, since it will, as it were, "keep 
pressure" until it becomes well nigh exhausted, while the air 
pressure falls gradually as the air is drawn from the storage 
tanks. The tank weight per cubic foot of air is about 85 pounds; 
the air itself weighs 11 pounds, and at 2,000 pounds per square 
inch, represents 0.27 horse-power hours. To heat the air, con- 
siderable weight has to be carried. 

.\ great deal of experience has been gained with oil-motor 
wagons, though chiefly in tlie line of light pressure vehicles; 
and France, in which country there are many thousands of these 
vehicles plying, has led tlie world in their exploitation. 

As regards freight vehicles, however, no important results 
have been obtained with the use of explosive motors. A motor 
wagon, on account of its great weight and peculiarity of opera- 
tion, must have an abundant supply of power; so great, in fact, 
as to puzzle the uninitiated obsener. We find that a load which 
can be easily negotiated by one horfe, calls for a power equip- 
ment equal lo about 14 horse-power on the part of a motor 
wagon. While we commonly understand that I horse-power 
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ckctne equipment renders a vehicle clean and easy to operate. 
TImm vehicles can be made to answer the requirements of run- 
aiaf on smooth city roads. The suitable commutation of bat- 
Itry cells provided in these vehicles. eiTectcd through intercon- 
— c U O B of contacts on tlie "controller" affords, together with 
lfc» series and multiple arrangement of the motor, some flexibility 
01 the power and speed conditions of the machine. There are, 
however, inherent disadvantages to the use of batteries, which 
grow prohibitive in a motor wagon intended to carry heavy 
wcifhts over a long distance. It is common experience that on 
ravKb roads the punishment is more than the batteries can 
and where wc have a case of heavy loads to be carried. 
Ittating the use of steel tires, we can well say that at this 
of the evolution the battery makes the electric truck an 
impotiibility. The "maintenance" of batteries, apart from the 
actoal cost of charging, is seldom spoken of, though it is perhaps 
the most serious item. 

Next to the electric wagon we saw the auto-truck, or, better 
stSl, beard about it. It was stated that compressed air trucks 
woold aooo be operated in considerable numbers. Now. while 
k caanot be denied that compressed air would make an ideal 
power, we have still to look for a complete revolution in 



equals 3J,ooo foot pounds per minate. we should consider how 
great the work of a horse can be for a short while on the race 
track, or when he becomes infuriated, and with "blind staggers" 
dashes into destruction. A horse, when required to pull a heavy 
load out of a difficult position, will not only jerk and lift the 
(halt so as to bring the wheels out of a rut and get them on a 
level, but will momentarily exert power which has been, by 
means of a dynamometer, shown lo be adequate lo a perform- 
ance of what we commonly call 14 horse-power. Some people. 
in fact, assert that the horfe can for an instant by far exceed tlie 
latter 6gure, but we may be well contented to accept this as a 
basis of calculation for the supply of motive power. The same 
horse having pulled his wagon out of the difficult position, is able 
to modify the output of his energy. prapcUiag the wagon at a 
good rate of speed as soon as he fMChtt better grotind. The 
"speed-changing device," which should as nearly as possible 
emulate the peculiarity of the horse's muscnJar system, ts still 
the greatest problem with designers of oil wagons. An oil en- 
gine 10 run a motor wagon cannot be well designed to vary in 
speed, at least not in a wide range, and be satisfactory in other 
respects. Its comitruction nrce*»itatef ttj nMBtAf tt a OOMtMil 
speed, whilst the speed reqmremenu ol lh« wagMl viMtK lO 
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which it is geared up, are ever changing. Clutch and shifting 
gear wheels are, therefore, essential parts of every oil-motor 
wagon, and their operation, on account of the impact of the 
moving masses, often gives rise to serious trouble. Non-reversi- 
ble, an oil engine is by no means a flexible motor. It will not 
start under load, and when it is in running condition it is very 
dependent on an even influx of its explosive mixture, and is 
liable to come to a dead stop without warning when its capacity 
has been suddenly overtaxed. Anybody who may have gotten 
stuck with a motor vehicle while ascending an incline will ap- 
preciate these remarks. In such a case it will occur to him 
that it is very difficult at the same time to release the brake 
and start the wagon "ahead" on slow speed. It need hardly 
be said that an oil vehicle is dependent on the weather, inas- 
much as the action of the carburator is influenced by the atmos- 
phere. This latter idea leads to the subject of perfect or im- 
perfect combustion and its attendant outward sign, which is an 
evil-smelling exhaust. The good behavior of large oil engines 
on heavy trucks after an extended period of running has not yet 
been satisfactorily proven, and the deterioration due to the 
pounding on the frame is a serious drawback. The general use 
and handling of large quantities of gasoline at this stage of 
evolution of the oil engine is by no means free from risk of ex- 



to be delivered only on the exact route covered by the wagon 
seeing that the daily carrying capacity of a horse is limited, 
while in the case of a large steam wagon this would be less im- 
portant, since, as will be shown later, the percentage of operat- 
ing expense due to the actual cost of propulsion proper is in- 
finitely smaller than in the case of traction with animal power. 
CoDstructlon. 

Easy riding wagons have been constructed for many years. 
and boilers, steam connections, and engines do not give much 
trouble on rock bottom foundations, but when ye attempt to 
locate engine and boiler on a wagon, which latter they have to 
drive without suffering from the shock of the locomotion on 
rough roads, new complications arise which are infinitely more 
important and troublesome than most people believe who have 
devoted themselves to the study of this subject. We find early 
attempts to eflFect this compromise in a steam vehicle built by 
the Ericssons in England in 1830, wlio placed a vertical engine 
on the rear of their vehicle, and coupled it up with a long 
springy connecting-rod to the front wheels, which acted as 
drivers, thereby preventing excessive shock being transmitted 
from the wheels to the engine. 

Wheels in themselves are far more important problems than 
is generally believed. My opinion is, that at the present day no 
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plosion, and there is some danger of aflFccting perishable goods 
and foodstuflfs by the odor, which would naturally permeate them, 
particularly while standing at the express company's depot. 

We have found the steam wagon superior to its competitors 
for the following reasons: 

1. It has the greatest load and mileage capacity, or. in other 
words, radius of action. 

2, Its operation is independent of charging stations, and sup- 
plies necessary for the operation of the wagon can be easily 
procured and taken aboard quickly. 

The operating expenses in the case of an electric (or, in fact, 
of any power storage system) vehicle, grow to be prohibitive as 
soon as a certain ton mileage capacity is exceeded, tending to 
keep such an electric wagon small in size. 

In the case of an oil wagon such economic restrictions to the 
size do not exist, and the objections to an oil wagon of large 
capacity are more by virtue of difficulties in operation. 

With steam the case is altogether different. The tendency 
is here, to build a large wagon, since with a steam wagon the 
weight of the machinery to be carried does not grow even in an 
arithmetical ratio to the carrying capacity. One advantage 
found in the operation of a large steam wagon may not be ap- 
parent to the casual observer. In the case of the horse-drawn 
wagon one has to discriminate in loading it with goods which are 



form of rubber tire will give satisfaction on a commercial wagon 
intended to carry a net load of, say, one ton or more. The 
rubber tire is not only expensive, but gives poor satisfaction 
under the combined action of great weight and speed. .Attempts 
have been made to retain the desirable features of a rubber tire, 
protecting the latter with a tire shield of steel, dating back as 
far as the early 70's, but it would seem that such combinations 
are just as troublesome to maintain. Steel tires, if properly 
applied to stiff wooden wheels, have been proven to stand most 
severe work, and they afford the advantage of strengthening 
the wheels very considerably. It is my opinion, that well con- 
structed springs of ample proportions, are, alone, the means 
to lessen the shock to which a wagon wheel is subjected. In the 
case of dished or, cored wheels, which I consider to be best 
adapted for heavy work, a steel tire is indispensable, since it 
binds the wheel together and prevents the spokes liom being 
torn out when striking an outer obstruction. There i'j consider- 
able divergence of opinion as to whether a compa'?atively nar- 
row tire or a wide tire should be used, whethy^ the wheels 
should be small or large, and whether the front.^or hind wheels 
should be driven or steered. While it is a ■ act, even in the 
case of motor-propelled vehicles, that the ,^dth of the tires 
should be smaller on hard roads and greater , on soft roads (bnt 
not on sandy roads or in snow), I think that i q the case of steam 
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n* the total width of the tires in inches should be at least 
the number of gross tons carried when small wagons are 
•med. say of a, capacity of two tons of net load; this coefii* 
of two, to decrease, in the case of very heavy wagons, to 
ind even under. 

e reason why small driving wheels seem to be exclusively 
on motor wagons are mostly that it is difficult to design 
wheels which will stand such severe strains as motor wagon 
la are subjected to. In this case the spokes of the wheel 
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aly support the load, as in a horse-drawn vehicle, but tliey 
ore or less affected by the action of the driving power, and, 
>ver. there it also a tendency to twist them. With the 
wagon wheel the power should be applied directly where 
h«*l touches the ground. In reality we drive onto a spur 
, or chain wheel, concentric with the wheel, but, of course, 
mailer diameter, and such an arrangement makes it desira- 
lat the wheel should also be small. Another reason mak- 
ixall wheels desirable lies in the requirements of the wagon, 
lie working of a high speed motor. In other respects it 

to me that a large driving wheel, say of 4-foot diameter, 
BAwer much better than a 3-foot wheel, such as has been 
t exclusively applied to steam wagons. I consider that 
lljr will a 4-foot allow of a more powerful starting torque, 

will also save the driving gear, seeing that it does not 
1 at deep at a small wheel when it passes over a depression 
road. 

argument presented by advocates of the "front driving" 
I it, that the wagon will steer a ttraighter course when the 
•trikes an obstruction, for the reason that the front w^ieels. 
king, tend to run over the obstruction, instead of being 

aside. I have seen such wagons steered behind and in 
and my opinion is, that any advantage of front driving is 
than outbalanced by the disadvantages introduced in con- 
9 With awkward location of the machinery. One of the 
Itcam wagons was driven by all four wheels, and if such 
i could be practically effected, I think it would prove an 
ml feature of a wagon. There are. roughly speaking, two 
t lystems used— steering with a fifth wheel, and. secondly, 
ig with pivoted axle ends. It would seem that the fifth 
•leering arrangement is more adapted for heavy work, 
f the wagon axle unbroken. In reality, this system can- 
f as satisfactorily applied as steering with pivoted axle 

To effect the steering of heavy wagons, spur gearing, of 

e purchase has to be used, or a worm and worm wheel 

T^e latter seems to answer in one of the best designed 

a, but 1 do not consider it as desirable as steering by 

of spar gearing, since it locks the gear, and besides, 

a severer strain on the wagon in case the front wheels 
an obstruction. In rounding a curve, the inner wheels 
arfly describe a smaller circle than the outer wheels. To 
this practicable, the steering device has to be correctly 
td. and the two driving wheels have either to be driven 
ejKndent motors, or have to be linked together by means 
>mpensating gear. With a steam wagon it is not neces- 
1 use any kind of a clutch while running, seeing that 
am engine is a very flexible prime mover. Nevertheless. 
; that a speed reduction gear, which can be best provided 
ant of two sets of spur wheels of varying diameter, one 
bonary. the other movable axially on a square shaft, forms 
raMe adjunct to the mechanism, to be shifted when the 

ia at real, to at to increase its traction power, and enable 



it to negotiate any special bill, or extricate the wagon 'lom a 
bad position. 

The next question we have to consider it the boiler and engine. 
Among the steam wagons built so far, one can notice a great 
variety of boiler designs. The desiderata of a suitable boiler for 
a motor wagon are that it should be of the greatest safety, of 
small proportion, quick steaming and economic In addition, it 
should be of the simplest possible construction, and free from 
joints likely to work loose by jarring on the road. Pipe boilers, 
while perhaps a little safer than shell boilers, carrying little 
water, are, for the same reason, undesirable for the varying de- 
mands made of a wagon boiler. There are other objections to 
small calibre pipes; they are necessarily exposed to intense heat 
and liable to burn, and without a large dry tank they will make 
wet steam. A shell boiler, on the other hand, can be made of 
ample proportions, and. if well constructed, and watched during 
its use, should give no apprehensions as to its safety. The water 
level can be more evenly maintained, and thit it a point of some 
importance, I consider a superheating device an all-round ad- 
vantage, provided it is correctly applied to the boiler. 

The firing of a wagon boiler, can be most easily effected by 
means of an oil burner, and with a steam governed burner the 
firing will automatically respond to the requirements. However, 
in addition to the inherent disadvantages of using oil. it is diffi- 
cult to maintain the burner in good trim during all kinds of 
weather, and at this stage of perfection oil burners will "roar" 
and occasionally give trouble and make smoke. For the latter 
reasons coal and coke arc preferable, being betides cheaper In 
use. Solid fuel can be conveniently stowed away, around the 
boiler, which latter is generally fixed in front of the wagon. In 
using a shell boiler it is found convenient to fire through the 
boiler top, a system originally introduced into steam-wagon 
practice with the De Dion boiler. 

The difficulties with whirti one has to contend in the use of 
steam wagons are, that they will occasionally show a little steam, 
and during a sharp frost it will be found difficult to prevent a 
pipe from being frozen up. "Blowing-ofT* will be found annoy- 
ing, but this nuisance is largely caused by neglect of the driver 
and is suppressible. 

The engine so far used is in almost every case a compound. 
If of vertical design it can be located under the driver's seat; 
while if of a horizontal type it can be suspended from the body. 
In all cases a light, and well designed, quick revolution engine 
will answer the purpose if it be fitted with a reversing gear, 
and means to admit high pressure steam to the low pressure 
cylinder. The cylinder ratio should be larger than with su- 
tionary practice, seeing that the pressure used is higher, and 
that a large, low pressure cylinder meant a powerful starting 
moment under live steam, and especial care has to be taken to 
connect the engine to the frame in an efficient manner. A fly- 
wheel is sometimes fitted, and then used at a brake wheel, bat 
I deem it unnecessary. 

aLaOTRIO TRANSMISSION. 
A timely paper by Prof. William S. Aldrich dealt with the 
systems and efficiency of electric transmission in factories and 
mills. After comparing briefly the advantages and disadvan- 
tages of electric, steam, compressed air and hydraulic tranuntt- 
sion, he compared, in a general way, the efficiency of electrical 
transmission and of the mechanical transmitvon that the newer 
system is fast superseding. It it well known that almost all 
examples of mechanical friction, at in tteam engines, shafting, 
etc., show that power lost in friction is practically constant with 
all ordinary ranget of loads, provided the speed it constant He 
assumes the case of a 275 hortc-power engine with a mechanical 
efficiency of about 90%. From data that he has secured, he esti- 
mates that this engine in driving heavy machinery through belts 
and shafting would deliver 45% of its power for useful work at 
full load: at three-quarters load there would be only 36% avail- 
able for work; and at half load there would be nothing left tor 
useful work, all power being consumed in overcoming the com- 
bined friction of (tie engine and the trantmitsion machinery. 
Other ttriking examplet in mechanical trantmiuion are given 
in diagram form, tbowing the heavy lotset that have been found 
to exist with various classes of machinery. 

In the electric transmission of power for similar manufaclttriag 
purposes, the distances are so short that there is really no neon- 
sity for contidering any of the to-callcd line lotset which Afim 




^M 300 ^^^^^^^Hi^^^' ^HI^^^^V June, 1900. 

^^H BO prominently in long-distance electric transmission. The adapted for factory transmission, and by simple or mnlti -circuit 
^^m transformation of energy in the electric system from steam power systems of distribution; that is, by two. three, or four-wnrc sys- 
^^M into cieeiric. thence to mechanical power, i» accompanied with terns, as the case may reqatre. Preferably, all distribuiion 
^^M inherent lotse*. which are shown in Figs. 4 and 5' In Fig. 4 should be direct; that is, without the use of storage batteries. 
^^M It will be noted that electric motors have the characteristic rotary converters or transformers, except for certain lines of 
^^B feature of high maintained efficiencies at part load- work in which it may be necessary to use one or the other of 
^^M Three cases of electric transmission are shown in Fig. 4 ^ these indirect systems of distribution. 

^^M follows: Two too horse-power motors, four 50 horse-power In the matter of voltages a wide range is possible: lio-voU 
^^a motors and twenty 10 horse-power motors. The steam engine two-wire and 220-volt tlirec-wire systems for use of either dirert 
^^m gercratrng plant reciuired in each case, at normal load rating, or alternating currents for light and power; 440-volt two-phaie 
^^M will be of 265 indicated horse-power. 375 indicated horse-power alternating-current three or four-wire systems for both light and 
^^B and 315 indicated horse-power, respectively. Some interesting power; 550-volt direct-current two- wire system, or 550-volt aller- 
^^m features of the electric system are shown in this diagram. In nating-current three-phase three-wire system, chiefly for pown 
^^M what is probably an extreme case, with only small 10 horse- service, or the monocyclic system for both light and power. In 
^^m power motors in service, and these given quite a low rating, it general, it will not be necessary nor advisable to use over 530 
^^B will be seen that at full load (too per cent.). 63 per cent, of the volts, direct or alternating current. Shocks arising from acci- 
^^B powrr applied at the engine is available for useful work; at three- dental contact with wires carrying currents of this voltage are 
^^B quarters (75 per cent.) load. 62 per cent of the power is avail- not necessarily dangerous. Experience has shown that wotlt- 
^H able; at half load (50 per cent.), 51 per cent, of the power is men respect the distributing wires the higher the voltage. Bat 
^^M available: while at somewhat less than one-quarter load all of the it is not necessary to command such respect by raising it above 
^^m power applied is required to supply the losses in the engine, dyn- 550 volts. 
^H ""o *"'' motors, Mectrlc Tranemlsalon by Direct Curr«nt». 
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.Al iiie lime inai eieccricuy was inirouuccu iniv uia»ui«>.i>uiiiK 
establishments, the direct-current system was the only one avail- 
able. For the peculiar and exacting service required in driving 
all kinds of machine tools and various workshop appliances, there 
were difficulties to be overcome with any system. It was neces- 
sary to secure satisfactory methods of producing a large starting 
turning moment, or torque, for varying the speeds as might be 
required under uniform or variable loads, and for reducing tJ 
a minimum the trouble arising from the use of a commutator. 

These difficulties have been almost entirely overcome, and 
many refinements in design effected, so that the direct-curreni 
motor of to-day leaves little to be desired. Such objectionable 
features as still remain are inherent in the direct-current system 
used, and are found to lie chiefly in the kind of armature, com- 
mutator and brush devices required. These parts are most liable 
to derangement, rcqaire systematic attention for cleanliness and 
efficiency and renewals of brushes. 

If a motor were sure of the daily care and inspection formerly 
bestowed upon shafting and belting, it would have made a much 
better record earlier in its history. Electric motors cannot 
usually be similarly inspected and attended to jrhile at work « 
in the case of the older system of mechanical transmission. To 
have such work performed at any time requires a skilled at- 
tendant. 

EUectrlc Traaamlsslon by Alternating Cvirrents- Icducilon 
Motors. 

The alternating current system, with its induction motor w- 

vice offered practically the only alternative to those engincr$ 

and manufacturers who did not care to be troubled with iht 

petty annoyances and delays likely to occur at any time with tht 

direct-current motor. The induction machine as it stands lo-diy 

'^*'- is probably the most perfect motor yet developed from the stand- 

point of electric transmission in factories and mills. It may be 

"IS" started and operated from any point, at any time, at practically 

n« any load and speed within its predetermined ranges. It may b« 

to used on no, 220. 440 or 550-vo!t alternating current circuits of 

Pe*" one, two or three phases. It does not require any direct current 

supply as the synchronous motor does for its field excitauoa. 

ind It does not require any brushes, commutator or collecting rings. 

^y- Offsetting these advantages, however, are certain restriction*. 

half The speed of an induction motor falls off slightly as the load ii 

ops increased- this being known as the slip. The ability to start ui 

"^" induction motor from rest under a heavy load, as well as the 

s'y possible speed changes during its operation, are obtained at some 

:ely sacrifice of efficiency. 

Induction motors, moreover, permit of higher lineal speeds 
than arc possible with any other type, from 6,000 to 7,000 feet not 
ur- being infrequent. By suitable arrangements of its field winding?; 
ich this type of motor may have its speed altered in regular steps, w 
ler- reducing it one-half, one-quarter, one-eighth, etc. This roikrt 
tem possible similar changes to gear-wheel combinations, which 
on, may therefore be eliminated to the extent that the induction 
)ry, motor is installed to effect such changes. In almost all casei of 
the shop driving, the slip is not objectionable, any more than (he 
ally increasing slip of the driving belt as the load is thrown OB. 
















1 










Ml: 










^ 






... . - 






_ 




s 


"1 : 
















1 LM 


^ 




^ 






!ii 




•I 








L," 


^C^^>>T^ 


■ " 1 






1 


~;_ 


■^ 




-^ 










^^t:^'*^^^ 




1 1 










^ 


" 




M 1 


• 








/^^ 


on 




































/ 




y1 


'f ' 






1 






























m 
k 

! 

•• 
■• 
•• 




t 




/ 


^ 












J 


^ 






^ 






^ 






- 














M 










L— 




•« 


.-- 




Caa 


u 




















»*■ 


.m. 


_j 




i j| 








• 








? 


— 1 i r~ 




ri 




"* 


~^ 


^— 


■~, 






\~ 




/ 


// 


// 






y 




^ 


»^ 






























»' 


f. 


/ 


if 


V 




/ 


i^ 


^ 








































// 


// 


/ , 


/ 


/ 












































// 


/!/ 


i J 


J 












,^ 






- 












■ 


"~ 


'- 


»-. 




1 






"1/ 


1 1 , 


fi 


r 






,^ 


> 




































iJ 


*. 


w 


if 




/ 












































// 


/ 














































rf 




J 










,*■ 


^ 






*" 














-' 


h-i 


~, 












J 


f 






/> 


P" 


































■^ 


IH 


». 


In 


i 








/ 












































I 






/ 














































ifjiii/i 


/ 


























\ 
























H iJi/ 




























\ 






















u 


' 1 


/ 




























i 






















i/i 


I 


/ 




























t 






















ill 




/ 


















































u 


H 








































































































/ 




















































w 




r 






















































/ 


























































1 
























































J 




























~^ 






























/ 


























































/ 


























































« 


V 


























































I 


























































l\ 


























































' I 






























































» W ■ M U M tk H «q IH ttt '■» 110 T>4 




». * 

Th( 
on 
th 

'S P 

nt. 

Th 

at ^ 

or r 

me 

vcr 

ird 

tper 

qui 

In 
g w 

ill < 
rm< 
ay 

hat 
id n 
>we 


SQctvncT- Cnrrea or riectrto llotora of tb« SBme Type, bnt of 
f»r«ut auea, Raaglnc rt-om I to aOO B. P. 

! best performance of the mechanical system of transn 
)y shafting and bells is at full load. The best performa 
t electric system may be maintained from 75 per cent, 
er cent, of the full load — from three-quarter load to 25 
overload. 

esc differences become more vital when it is borne in m 
.rcry few factories and mills are operated at full load all c 
nachinc shop practice, for instance, an average of about 
or the actual work would be rather liberal. In many sh 
al machine tools will not be worked much more than 
of the time. The losses at these light loads are cxceedin 
isive for the mechanical system of transmission, but scare 
re consideration in the electric system. 

Syatems of Blectrlc DiBtributlon. 
choosing a system of electric transmission for nianufacl 
ork, it is not necessarily best to have that one system wh 
he most readily lend itself to all of the work to be p 
'd. for light, heat and power service. A composite sys 
prove best suited, even in such short-distance transmiss 
is, lighting service will, in general, be more satisfactc 
eed not be more expensive, if supplied independently of 
r service. Direa and alternating current* are equ 



on will sund almost any amount of rough usage and motors would be started up just before beginning the work o( ^^| 
rloads, as they cannot be burned out. If excessively the day, have at all times a light constant load, and might easily ^^M 
1, the motor slows down and stops, starting up im- be so regulated as to produce an almost balanced system in com- ^^M 
us soon as the load is lightened. Ordinarily, machine bination wirii the induction motors. In such a system of trans- ^^M 
almost all classes of shop machinery are started at mission the lagging currents of the induction motors would be ^^M 
loads, and the full load is thrown on when the work offset by the leading currents of the synchronous motors, if the ^^M 
A is up to the speed desired. For this class of work latter were operated to produce such leadmg currents. The ^^M 
ion motor seems specially fitted. whole system would be operated practically throughout quite a ^^M 

ranam n( InaA varifitinn* o* if if w»r» a limnU Air^rt riirrrnt ^^H 


__ - .^-^ 




^^ 


:_!:-_ 




^^ svstem. ^H 






^ Th^ arfvsntai^o nf turh a rnnHitinn it apparent; if ni<>9n« Irnat ^^U 




« ^ "^^r ^T ^ installation for any mvcn output, or greatest output for any ^^M 


~ ?%! ■^"tczl Z 




given capacity 01 gencraiing piani. inc group mcinoa 01 cicc- ^^h 


y.Z4..-zzi~M^-ii.zzz 




trir driving i^ much hritrr adapted for tniAJl machinr^ up to and ^^^| 


_::_::^c_-2!_:::::::^ 






__£__,? 4!'-.^.- = = ':^ 




1; "" ' - includinir 2 horse-power capacity, and esneciallv where such ^^M 


_j__,2,2_.5Bf ! -=3 


■" 


^ " ~ ^^^H 


Z_:2.Z oS-I 11-=''-^ 


- ■ ^ 




:_::!2-^-i--,^-^-- H 




- -. vidual motor driving becomes more and more efhcient. particu- ^^M 


- .A/-cZ A^^^Z- - z 






] ZjAi.Z. 12.^1.1. .^^x 


• '--■■ ' " " 


~~ -^ larly if the machines are operated only a frActton of ihr (Liy. ^^M 


I,?iC...,s \icZ.,,^'iz.. 




TMtfi m r^w Tir'iHr ■ ii Ttt ■ vr^rfl ^^^^H 


TmM* » i^ IP 




TaeTII OF yOVfKH fLiANTH. ^^H 






Al iiMial the data rontninrd in the rei>orTi of ihf p,i'it pro- ^^^| 


1 ^1/ / J t *"' ^ 






vli r jff ' * ' 




ceedines arc added to bv reports of tests made uoon steam en- ^^H 


lIh Mi .y 1 J f i '^ I 


. - ^ 


M. r .t I.J. ^^^^1 


!l»l Mi if \i , I f 1 






■ If F m\ tt ' I 




tests of this character. One of these, which was prepared by ^^H 


i i\ ntS 1 J 






1 » 1 2 jP J "I 




M. £,. Looley, r. C Wagner and J. K. Allen, contains nearly ^^H 
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"* <" feed-water heater, and the pumps are worked against a head of ^^| 


Is. B. mm<ama.ef CuTTM r&r BatisM *d<i Pm^mo*. about 170 feet. The boilers are of the Babcock & Wilcox type. ^H 

. , • . 11 The report of the test conuins a detail description both of ^^| 

r generating power plant is required for an mstalla- . . *^ . ... , . r .t. 1 . Tu j- ^H 

. * . 1. ,j u .t, -f J' . the main and auxiliary machinery of the plant, with many indi- ^^H 

idnction motors than would be the case if direct-cur- .. . . •' ^ ' . • j t-i. 1/ / ^^1 

. _. . . . t .u u- u cator diagrams, both separate and combined. The results refer ^^M 

ra were uicd. This is on account of the energy which , .1. V. / u j .u « - j .l »„-t ^^1 

„ , , , . ••. • u. • u .u not only to the duty of the pumps and the efficiency of the boil- ^^M 

III classes of alternating current circuits in which there .... v.-. l . r-. .u t ^H 

•^., w- J • L .u • .». . crs, but include such items as the vahe friction, the performance ^^B 

rab e sef- induction, whether in the transmission wires. ', . , , f. />- ■ r 1 < / ^^1 

,, J r L t • J .■ . .u- of the air and feed pumps, the efficiency of the feed water, etc, ^^H 

appliances used. In the case of induction motors this ... . . , . 1 . .u . j .. * . ^H 

ry appreciable at light loads, becomirtfe much reduced '""» '"'l'^''^ ^^^ "P""'' °^ «"** ^*^« '° ''^^ ""*•"» °^ "**» ■ 
1 and heavy loads, at which it is almost uniform. ^The'cyliSders of the engine are steam-jacketed, and it is inter. ■ 
8]mctaroDou8 Ifotora. esting to note the e/Tecis of the jackets and of the re-heaters. ^^M 
koous motors are admirably adapted to factory service After the regular test, -which lasted six days, two runs were made. ^H 
lolute uniformity of speed is required, and where the one at the three-quarter speed and the other at half-speed. In ^^M 
illation of a direct-current supply for their field cxci- comparing the average results at the different speeds, it wai ^^| 
not deemed objectionable. While induction motors found that the percentage of steam used by the jackeu and re- ^^M 
pi wasteful of some energy, through their high self- heaters increases as the speed decreases. At full speed this per- ^^| 
synchronous motors may on the other hand be centage was 13.7%, at }i speed 15% and at '/4 speed i7-9%- It U ^^M 
nio that condition of operation practically equivalent interesting to note, also, that the reheating effect was such that ^^M 
> of direct-current motors, at least for a large range of the steam account for by the indicator increased from cylinder ^^M 
S. In other words, the power factor of a synchronous to cylinder. In the high-pressure at 9/10 stroke, about 85% was ^^M 
gr be made almost anything from zero to unity, accord- accounted for. In the intermediate. 97%, and at 9/10 stroke ta ^^M 
i extent of excitation of its fields by the direct current the low pressure pra»:tically 100%. The indicator does not show. ^H 
r this purpose. of course, steam used in the re-heaters and jackets. The engine ^^M 
made in the revolving field type, synchronous motors at full power ran with an average consumption of 1x7 pounds of ^^M 
birting from rest, at light loads. They may be very steam per H. P. per boar: at f^ speed. 13.3 pounds, and at ^4 ^^M 
^erloaded, without falling out of synchronism or out speed. 17.9 pounds. The duty per million heat units is 134,600,- ^^M 
bd when they do for an instant, they may be brought 000, which is in excess of contract requirements. ^^M 
In by throwing off some of the load. A well-designed A test reported by Prof. W. F. M. Goss. which was made ^^M 
tat motor will carry al least three times its full nor- under his direction upon a 30,000,000 gaU pumping engine at ^^M 

and not drop out 0! step. If an induction motor is Indinnapolt«, Ind., is of exceptional interest, because this engine ^^M 
Rich overloads it is likely to have quite low efficiency held the world's record for high duty until within a short time. ^^M 
rj loads. The only engine that has surpassed it is the Nordbcrg pumping ^H 

efficiencies may be obtained with synchronous motors engine at Pittsburg, Pa., a test of which was reported by Df. ^^M 
1 induction motors of the same output. In fact, such Thurston at the last tiieeting of the American Society of Mecban- ^^M 
telire the ideal conditions of motor working in which jcal Engineers. This latter engine has a peculiar arrangemiflt ^^M 
r attains almost the same efficiency as the generatory. of heaters whereby the feed water is brought nearly to the tciB* ^^M 
Action and synchronous motors have usually higher perature of steam in the boiler, and which resulted in an excep> ^^M 
m than direct current motors of the same size. tionally high performance. Without this system of hratcr*. lh< ^^M 
bwd Induction and Synchronoua Motor Working. engine failed to equal the performatvce of the Snow engine. ^H 
M conditions in a factory insullation no doubt would The Snow engine is desiped to pump ao,ooO;0DO gatlocia hi H 
ri where both induction and synchronous motors were twenty-four hours. It is o( the vertical, triple-expansion iyp«^ H 
former for small machines and direct driving, the latter having a single-acting plunger pump below, and tn Um with H 
Iting a set or group of machines. The synchronoui (Continued oD pag* JOJ ) ^H 
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GIBCnLATION STATEMBNT. 

The regular edition of Machinery for June is 27,500 copies. 

Machinery has the largest paid-in-advance circulation of any 
mechanical paper in the world. No subscriber is entered on our 
mailing list until his subscription is paid for, and all subscrip- 
tions are stopped at expiration. Except on special quarterly 
numbers, no papers are sent free other than to advertisers, ex- 
changes and circulation agents. American Machinery is the 
title of the foreign edition, printed on thin paper and compris- 
ing all the reading and advertising matter in the domestic edi- 
tion. The regular editions of Machinery for the last twelve 
months are given below: 

1899. 1899. 1900. 

July 16,650 December ... 18,500 .\pril 21.500 

August 17.150 1900. May 21,500 

September . . 18,000 January 20,000 June 27,500 

October 17,500 February . . . 20.500 

November .. 17,750 March 25.000 



THE PARIS EXPOSITION. 

As is apparent from the photographs shown in the first section 
of this issue and as is usually the case with an ephemeral under- 
taking like the great Paris Exposition now in progress, there is 
much delay and confusion in getting the buildings and exhibits 
into shape. From the nature of a great international fair, the 
work of marshalling together and organizing the exhibits into 
presentable shape is one of great difficulty, requiring executive 
ability as well as experience in these peculiar undertakings. One 
prominent cause of difficulty, which is very much in evidence in 
this case, is that many of those who should have been the most 
prominent exhibitors have delayed their requisitions for space 
until such a late date that their requests could not be granted in 
full and they have consequently found themselves restricted to 
ridiculously small quarters, where none of their products could 
be advantageously placed. 

The dilatoriness of the United States officials in asking for 
space is peculiarly unfortunate to American machinery build- 
ers, as the space in the Champ de Mars is so restricted that a 
supplementary exhibition has been arranged at Vincenncs, which 



is about four and one-half miles from the Champ de Mars, While 
our machinery exhibitors will here undoubtedly have ample 
space and opportunity to exhibit their machines to the best ad- 
vantage, they are put in the somewhat undesirable position of 
side-show exhibitors and will not have the prestige of the Expo- 
sition proper. On the other hand, the American machinist and 
the foreign manufacturer who are interested in .\merican machin- 
ery will certainly not neglect the opportunity to visit the Vin- 
cennes exhibit, where the latter will be introduced to American 
methods and to a shop built according to American ideas by 
American workmen. The erection of the main building for this 
exhibit in eight days and by only fourteen .\merican workmen 
is in itself an object lesson showing the energy and promptness 
characterizing American mechanics. 

An international exhibition like that of Paris or our owa 
World's Fair of '93 is a great educator and the effects on trade 
are of the most significant character. The old saying that "set- 
ing is believing" is well borne out by the results of practical 
working exhibits where the actual operations are carried on be- 
fore the interested party. At the same time personal acquaint- 
ances are made which in themselves are a most valuable asset :< 
the man who desires to succeed in the commercial race. Another 
valuable experience that American exhibitors will gain who gl\e 
their personal attention to their exhibits, is a knowledge oi 
Continental customs and usages. These, which appear so in- 
significant to our practical .\merican manufacturers, are often oi 
the most vital significance, and if neglected will eventually lead 
to their undoing. There can be no doubt that the enterprising 
American manufacturer who expects to do business in Conti- 
nental countries, must educate himself to an understanding of the 
peculiar conditions to be met, and the opportunity prescnteti by 
the Paris Exposition is one that the wide-awake man will avail 

himself of. 

* * * 

LATHB SPINDLES. 

A purchaser of machine tools will sometimes insist upon "op 
to date" features that arc quite commonly assumed to be essen- 
tial to the best results, when, as a matter of fact, the exact l«- 
vcrse may be true when the class of work that is to be done l» 
taken into consideration. A particular instance is in the spec- 
ification often made that the hole through the spindle of a lithe 
shall be of large diameter, though in many cases the purchaser 
has only a vague idea of what will be done with the "hole of 
large diameter" when he gets it. 

It is true that for special work it may be necessary to have 
a good sized hole through the spindle to successfully handle if. 
and there is occasionally a piece that it seems almost impossible 
to hold in the chuck and operate upon unless there is thii 
feature. In small shops, where the lathe has to do work that 
ordinarily would be done in the screw machine, and when latho 
are equipped with a turret slide so that they may be used either 
as a lathe or a screw machine and work up stock from the bar, 
the large spindle hole is a necessity. Where lathes are used 
strictly for lathe work, however, and screw machines for screw 
machine work, the large hole may be a disadvantage, rather 
than otherwise. 

Take the case of a 16-inch lathe, with a spindle, say, 2'/2 inches 
outside diameter. Suppose the lathe were ordinarily made with 
a one-inch hole through the spindle, with the idea that this size 
would enable a bar to be passed through the spindle and would 
answer the requirements for small screw machine work. This 
would give a spindle with reasonable stiffness lor heavy work. 
If, instead of the one-inch hole, a ij^-inch hole were ordered, the 
spindle would lose about 12 per cent, in stiffness and tlie amount 
that the spindle would lose for each increase in diameter would 
be much greater in proportion than this increase. Thus, the 
increase from 1% inch to I'A inch would weaken the spindle al- 
most twice as much as the increase from one inch to i^ inch, It 
does not always pay to go to extremes, even with "up to date" 
features. 

The same line of reasoning, however, will show tliat, given a 
spindle with a targe hole through the center, the loss in strength 
can be compensated for by slightly increasing the outside diam- 
eter of the spindle. This increase can be considerably less than 
the increase in the diameter of the hole in order to secure the 
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ffncM that the spindle would have with a small hole. 
i hole is insisted on by a customer, a spindle of generous 
diameter should also be specified. The tendency of 
• manufacturers is to furnish spindles that are so large 
amply stiff, even when an unusually large hole is called 
b more of an up-to-date feature to have a spindle thus 
f than to have a smaller spindle with a larger hole, and 
|C point that should be looked out for. 

I • • * 

' (Contloued from page jot.) 

ABSTRACT FROM PAPERS. 

the three steam cylinders. The steam cylinders are 29, 
|o inches in diameter, respectively, the pump plungers 
iches in diameter, and each has a stroke of 60 inches. 

Eg-rods from the cross-heads of each cylinder couple 
:s set at 120 degrees, and upon the crank shaft are two 
urbeels. 
inin cylinders are jacketed on barrels and heads, and 
jBs in the intermediate receivers, presenting a surface of 
brc feet, serve as reheaters. 

Igine pumps against a pressure of 89 pounds, and has 
id a duty of 147.5 million foot-pounds per million British 
units. The steam consumption per indicated horse- 
fer hour is 11.38 pounds. A perfect engine working 
b -Mine pressure ranges would require 9.2 pounds. A 
MM) ia made between this engine and the three others 
Ifae present time, stand in practically the same claas .«s 
pftciency. The first of these is the E. P, Allis engine at 
Be, tested by Prof. R. C. Carpenter; its cylinders arc 
ni 74 X 60. The I. H. P. is 573 9; the steam, u.68 
and the duty. 1^7? million. The second one is the 
^eavitt en^ne at Chestnut Hill. Mass., tested by Prof 
Uller. Its cylinders arc 13.7, 24.37 and 39 x 72. The 
I horse-power is 575 7. the steam consumption 11.22 and 
144.5 millions. The Nordbcrg engine has cylinders 19.3. 
lad 57.5 X 42, being a quadruple expansion engine. The 
irer is 712, or about 70 less than that of the Snow en- 
\ ttcam consumption is 1226 with the heaters and 11.4 
the duty is 1G2.9 and 147.5 millions. 
prd lest referred to ivas reported by E. H. Foster, of 
England, and shows the effect of superheated steam on 
Omy of a Worthington, duplex, direct-acting pumpini; 
This engine is a triple-expansion engine of small size, 
Iders 12", 18" and 29" in diameter and the stroke 18". 
N>nd that if steam were superheated about 125 degrees 
)do 16% more work than when saturated. Taking into 
|be beat required to superheat this steam, it was found 
k the feed water passing through an exhaust heater, a 
BOunt of fuel would produce from ii7o to 12% more 
^e engine was jacketed and tests were made both with 
^t the jackets. The effect of the jackets was to produce 
of only 4% of the fuel or 3% of the feed water under 
fr-named conditions of steam superheated and feed water 

HO BT HOT WATBB W&OU A CBNTRAL STATION, 
paper upon heating by hot water from a central station. 
r. Yaryan, Toledo, Ohio, makes the somewhat startling 
I that "if some great genius, like an Edison or a Tesla, 
announce to this society that electricity could be pro- 
Itboat cost. I imagine there would be a sensation; and 
Toledo Heating and Lighting Company is doing this 
|(, as the six months' business ending January tst last 
ke record being 199 houses heated and 450 lighted." 

ipts from heating ^,900.88 

k>u from lighting 9.064.78 

pses 9.764.54 

Mtem that he refers to is a hot-water heating system 
pnjuoction with an electric lighting system, the exhaust 
Mn the engines driving the generators being utilized to 
Ltvater for heating purposes. The hot water is circu- 
f a distance of ^ mile from the central station and so 
las the system been found, largely because the increase 
lae in the demands for both heating and lighting go 
, that after an experience of five years it is pronounced 

■tern, which is shown in Fig. 6. is so simple that but 



few words are necessary to make it intelligible. The steam 
boilers, engines and dynamos are such as may be used in the 
ordinary electric light station. Heaters of the tubular type, 
through which the water passes from the pumps to the mains, 
receive the exhaust steam from the engines, heating the water to 
any desired temperature. When more exhaust is being produced 
than is required to heat the water. t!ie excess is delivered to a 
water-storage tank to be used later when the output of, electricity 
is small. The circulating system consists of two wrought-iron 
pipes, laid side by side in the ground, carefully protected by in' 
sulation, one pipe for the outflow of hot water impelled by lb« 
pumps, the other for the return water from the coils in the vari> 
ous houses heated, going back to the suction end of the pumps, 
to be forced again through the heaters, where the loss in ttmr 
perature is restored. 

The amount of coal consumed amounts to about 25 short toa» 
per residence. These same buildings, if heated by their own 
furnaces, would average not more than 18 tons of hard coal each. 
The difference may be accounted for by rhe loss of heat in 
ground radiation, and largely by the fact that we heat the build- 
ings more thoroughly and for a greater number of hours than 
they could or would do by private furnaces. The loss of heat 
through radiation in the mains is an important one, and probably 
amounts to 20 or 25 per cent. The water reaches the extreme end 
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of the lines, three-qiurters o{ a mile from the station, in the 
coldest weather, with a loss of 12 degrees Fahr.. which would b« 
an average of 6 degrees to all of the houses. As the water re- 
turns to the station with a drop of 35 degrees, this would indicate 
about 17 per cent loss in the ground. A pressure of 60 pounds 
is maintained on the feed line during cold weather and 40 pounds 
during moderate weather. The service pipes to the various 
houses are i-inrh pipe, and the return line throttled with a diK 
inside the building, the size of opening depending upon the 
quantity of radiation, but average H of in inch. The houses are 
equipped with radiation sufficient to heat them to a temperature 
of 70 degrees Fahr., with water entering the house-at 160 degrees 
Fahr., when the outside temperature is freezing. By raising or 
lowering the temperature ol water one degree for each degree of 
variation in (he outside temperature, we are able to maintain a 
constant temperature in the houses during all kinds of weather. 
There is no occasion for the consumer to regulate the flow of 
water during the entire winter, and with few exceptions our con- 
sumers open the supply valves in the fall and only close them 
in the spring. The extreme limits of temperature of the water 
is from 130 degrees in moderate weather to 212 degrees in the 
coldest 
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THE USB OF RKHSATBB8. 
Many of the leading steam engine builders are equipping their 
large multi-cylinder engines, which are intended for a high econ- 
omy, with re-heating receivers placed between the engine cylin- 
ders. Dr. Robert H. Thurston has attempted to gather together, 
in a paper upon this subject, a statement of the advantages or 
disadvantages, of the re-heating receiver, but with only a fair 
degree of success. A number of leading builders express their 
opinion that the use of the re-heater improves the economy and 
that it is of suf!icient value to warrant its use, although none of 
them appear to have any accurate data on which to base their 
opinions. There are but few tests available upon this subject, 
and those that are available are more or less contradictory. 
Those quoted by Dr. Thurston show a gain in economy of from 
2 to 8 per cent, from the use of the re-heater, but in most in- 
stances the gain was so small that it is a question whether it 
would warrant (he necessary expenditure for the equipment. Dr. 
Thurston points out that, both as a result of theory and of ex- 
periment, the re-heater, in order to be effective, must superheat 
the steam. If there is so much moisture in the steam when it 
enters the receiver that the re-heater fails to superheat the steam 
before it enters the next cylinder, lie points out that it is best 
either to abandon the re-heater or to first eliminate the moisture 
by separating. The advantage of the re-heater comes simply 
from the fact that if it superheats the steam it will reduce the 
condensation in the low-pressure cylinder; if there be no super- 
heating and the action of the re-heater is to re-evaporate the 
moisture in the steam, thus producing saturated steam, which 
easily condenses, the gain is so slight that it is overbalanced by 
the steam utilized in the re-heater. This is an interesting sub- 
ject and one upon which more information is needed. 
OTHBB PAPBS8. 
Perhaps no more extended discussion has been accorded any 
paper t4ian that which resulted from the one by Mr. M. T. Hig- 
gjns. of Worcester, Mass., upon the education of machinists, 
foremen and mechanical engineers, at the December meeting. 
So much interest was awakened in this subject that it was de- 
cided to continue the discussion at the Cincinnati meeting. Mr. 
Higgins proposed his system of education whereby there should 
be a commercially successful shop where students should have 
practice during half the working hours, in Eve days of each week 
for a period of four years. They were to receive instruction in 
the public schools during a portion of the other half of the time 
and at the end of the four years it was calculated that those who 
showed natural ability could continue their course in the techni- 
cal schools. Mr. Higgins' idea was that, by progressing in this 
way, the student could drop his course of training at any desired 
stage and find that what he had learned would be of practical 
value to him. and fit him in a measure for some position, the 
importance of which would depend largely upon the length of 
time that he had devoted to his studies. The paper upon tliis 
subject which Mr. Higgins presented for the Cincinnati meet- 
ing is largely in the nature of a reply to the .previous discussion. 
and is not of a character that will bear summarizing. 

Another subject that evoked so much interest that it was 
thought best to bring it before another session is Mr. Rock- 
wood's paper on the "Value of a Horse-Power." 

A subject that comes up for discussion periodically is a method 
for designing speed cones, so that the length of belt will remain 
constant for each pair of steps of the cones. Mr. James J. Guest, 
of Birmingham, England, has submitted a new formula for the 
design of such cones, which appears to reduce the problem to a 
comparatively simple form. It is a question, however, whether 
the requirements of practice justify so much attention to the 
mathematical treatment of this problem. When it is remembered 
that, in the majority of cases, these cones are placed several feet 
apart and are connected by a belt that will run efficiently when it 
is either stretched or tightened an amount that is several times 
greater than the greatest error of the graphical method, it would 
seem that in most cases the approximate method was sufficient. 
When greater accuracy is desired in special cases, it is not a seri- 
ous matter to calculate a set of speed cones by trigonometrical 
methods. 

An extended paper that will be of interest to those in any way 
connected with the gas engine industry is that by Prof. Wm. T. 
Magruder, Columbus, O., upon the gas engine hot tube as an 
ignition timing device. A great many indicator cards are shown 



to illustrate the variable conditions upon which the time of igni 
tion may take place. A study of these conditions was made witi 
the belief that they must be fully understood before accurate dati 
can be obtained upon gas engine performance. 

N. O. Goldsmith, Cincinnati, O., presents a brief descriptuw 
of a water-softening plant in use at the Lorain Steel Co.'s blai 
furnaces. The available water supply contains a number of ia 
purities, of which lime and magnesia are important element! 
that produce a hard boiler scale. These are precipitated by mean 
of caustic lime and soda ash, which are introduced in exact aa 
known proportions. Intermittent settling tanks, in which the! 
are devices for mixing, arc used for the treatment. The prccip 
tate is finally removed by filtering and frequent analyses are mad 
to insure the correct quantities of chemicals. 

At one of the junior meetings last winter Mr. B. C. Ball. N«i 
York City, gave a carefully prepared discussion on cylinder pn 
portions for compound and triple expansion engines. This pap< 
is highly technical, though not mathematical, and was presente 
at Cincinnati. 

• • • 

THE CONVERSION OF FORMUI^S.— 27 



ADDITIONAL ILLUSTRATIVB BXAMPLE3. ^M 

J J C. ^ 

The two following examples of the conversion of fonnnla 
from one system of units to another are as difficult as will oftei 
be met with, but the methods used in each case will be under 
stood by referring to the explanation and examples in the lu 
number: 

Problem 5. — Kutter's formula as originally stated is 

ootss 
23 H ■ -*- 

n \ 8 

v = ^rji 



I + 



I .ooi5s\ n 




in which v = velocity in meters per second, r = hydraulic mett 
radius in meters, n ■= coefficient of roughness, and s = 
angle of slope. Convert so that v and r will be in feet 

Solution.— The only variables entering into the formula ' 
and r: hence, 
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Whence, dropping subscripts, 
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Whoever first converted this formula obtained the very ti 
wieldy expression. 
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which is easily obtained from equation (a). This latter form 
one genenlly used, and, so far as the writer is aware, he ii ' 




igoo. 



MACHINERY. 



30s 



[•tate it in the form derived above. The new form is 

be preferred, 
lem 6. — Rankine's formula giving the relation between 
nure and temperature of saturated steam is, according to 



THIS EVOLUTION OF ARCHIMEDES.— 3. 



I 



Ix>gp = 8.38303 — 



3763 59 383683 



T T« 

b p = pressure in pounds per square foot and T = abso- 

nperature Fahrenheit, the freezing point being taken as 
absolute. Convert the formula so that p may be taken 

ids per sqture inch and the freezing point may be taken 
absolute. 

ion. — At 3J* F., the absolute temperature before con- 
will be 492.66', and after converting, 49a*; hence, if we 

(change the freezing point from 492.66* to 492*. we must 

' 493 

f Ibo re*dlog at 3a' F. before the change by . 

493.66 

or 32*, T = 492.66 in the formula, and we desire to change 

mula io that T will be 492. Proceeding as before, 
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, dropping subscripts, 
log p a 6.X2367 — 



T, 
375989 



T» 



382656 



Is an extremely unsatisfactory formula to convert, since 
ily for a temperature of 32* F. that the formula will give 
' the same values for the pressures after conversion as be- 
The reason for this is readily found. Let T, represent 
lolute temperature at 32° before conversion. Hi the same 
DOTersion. and t the temperature of the steam above 32*. 



A TBOB BIOOBAPHT. 

JVMUS. 

Now Ahaz was foreman of the woodshop at Bang & Ammer't 
and also did what pattern making there wat to do. This latter 
was no small item in a country job shop and many of the patterns 
would have done credit to a modem pattern maker. For Ahaz 
never hurried and always took time enough to pare and gouge, 
and putty and polish, until the p.Utem was right. 

Sometimes a pattern came in from the country, made at some 
farmer's fireside, and rhcse usually had to be made over to bring 
the shrinkage and the draft and the finish where they should be. 
One pattern of a ratchet 
wheel about a foot in dia- 
meter hung on the wall 
over Ahaz's bench for 
many years, a curiosity. 
It had been sawed out of 
inch pine by some rural 
genius with a compass 
saw, and, in all good faith, 
it was brought to the shop, 
with the saw marks and 
the splinters fresh upon 
it, that it might be mould- 
ed and cast 

.\haz's strong point in his own estimation was gear teeth. 
After the blank pattern had been turned up and the pitch line 
scribed on the fresh wood, Ahaz got out his best dividers and put 
on his strongest spectacles. He spaced away patiently, changing 
his dividers from time to time and finally getting to the stage 
where he had to whet the points first on one side and then on 
the other, to make the divisions come out right. The next thing 
was to draw the tooth outlines and here was where Ahaz' su- 
perior knowledge came into play. He would carefully draw one 
tooth either on the wood or on paper, using circular arcs for the 
outlines. If he wanted a strong tooth he made it broad at the 
hue; if a "light, free-ninnin' tooth" was what seemed desirable, 
he shortened up his dividers and made the tooth slender, with 
beautiful reverse curves. Cycloids, involutes, describing circles 
and obliquity had no terrors for him: he had never heard of them, 
and "whcve ignorance is bliss, etc." .After he had made his tem- 
plates and transferred the curves to the pattern, he would some- 
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Bier words, to obtain identical results, t 

° 49a 

— before adding to T,' 
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must be multi- 
This is never done is 



49J-66 

e. the reading of the thermometer less 32' being always 
Since the original formula is purely empirical, the slight 
:e in the results may be neglected. If the original for- 

been based on temperatures indicated by thermometers, 
I absolute temperatures, the conversion could have been 



scheme to follow in cross-sectioning tracings is de- 
^by a writer in the "Mechanic .\rts Magazine." who says 
• never sections the origiaal drawing accurately but merely 
M the sectioning roughly. After the tracing is ready for 
[be places a piece of stiff paper with lines abuut i-i6" 
tder the tracing paper and traces the required section- 
the sectioning is to be fine, every line is traced; but :f 
^only alternate lines arc traced, or every third line {^r 
rse work. 
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times modify them a little, turning his head from side to side and 
looking at them as an artist at his painting. When Archimedes 
asked him how he could tell, he said he knew by the looks when 
a tooth would run easy. And then he observed wisely: "If you 
don't get her just right, she will soon wear into shape." (We tU 
know now that this is not so; nothing ever wears into shape, but 
everything wears out of shape, gear teeth, roads, nerves or re- 
ligion; such is life.) It was this problem of gear teeth that firs: 
set Archimedes to thinking. He was bright enough to see that 
Ahaz' reasoning was at fault and that a gear tooth must be right 
or wrong, irrespective of the condition of Ahax' eyesight or liver. 
Writing to a very good friend of his in Boston for help and in- 
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•formation, Archimedes finally $ecurcd a book on drawing and 
some instruments. Then began the struggle with arcs and tan- 
gents, cycloids and involutes, when the iingcrrs. stiff from the use 
of hammer and chisel, refused to curl around the drawing pen, 
and tired nature rebelled at the midnight oil racket. Archimedes 
sometimes went to sleep over the drawing board and sometimes 
got discouraged, but on the whole he enjoyed it and he perse- 
vered until he had drawn everything in the book (Cassell's Me- 
chanical Drawing, I believe it was), I am afraid, however, that 
teeth constructed by methods there learned would not have run 
much more smoothly than those generated by Ahaz' critical in- 
stinct. 

The upshot of it all was that our subject became dissatisfied 
with his country environment and emigrated to a city shop, in a 
neighboring state. 

His new employers formed not a firm, but a corporation, which 
we will call the Merry Machine Co., and Archimedes found him- 
self but one of the smaller units in a medley of several hundred 
Americans, English, Irish and Germans. The shop itself was a 
large brick building of several stories, numerous ells and wtngs, 
and an all-pervading odor of rancid oil and soda-water. There 
were rooms and rooms and rooms, until our country man felt as 
if he would need to spot a trail to prevent getting lost. The 
reader will perhaps remember that one of Conan Doyle's heroes 
used to mark the door-posts in Paris with his hatchet, just as he 
had been wont to mark the trees in his own Canadian forest 

Archimedes found no margins now on his time card; he must 
be in his place with his overalls on when the whistle blew, and he 
must not leave it until the whistle blew again. "James," his 
foreman, was a pleasant man and kind to the country youth, but 
he had sharp eyes and a cold, stern voice for the transgressor. 

The Merry Machine Co. had a 
tool room on each floor, one ver- 
tically above another, in a fire- 
proof tower, with tin-lined doors. 
This may not seem worth men- 
tioning, but it was a great reve- 
lation to Archimedes. To be able 
to go to a room like this with 
everything in order and get what 
tool or mandrel he needed all 
ready for use, was something 
new in his experience. But to 
have to carry them back again 
and not keep favorite tools in his 
chest or his drawer, there was the rub. And then Pat. who had 
charge of the tool room on this floor, was inclined to be crusty 
and to think he knew much better than a green country lad, 
what tap or reamer was needed. The company built interchange- 
able work and had an elaborate system of gages, plugs and col- 
lars for standard sizes. Quecrly enough, as they had originated 
their own system at a time when standard gages could not be 
bought, most of the sizes were arbitrary and did not represent 
inches and sixteenths. Once begun, the system had to be carried 
oat, and it gave them a monopoly of their repairs. 

Although Archimedes felt like a cat in a strange garret, he 
soon lighted on his feet. He was tried at first on simple jobs of 
turning and fitting, but a man who has learned to make fits in a 
country job shop, with stick and calipers, soon tumbles to the use 
of a plug gage, and one who has had to locate holes with a prick- 
punch and bore them with a flat drill, finds the twist drill and jig 
business a cinch. In short, James the foreman soon discovered 
that, as the new man was not dependent on jigs and gages for 
dose work, he would be a good man to make those same jigs 
and gages. An apprenticeship in a country shop, where one has 
to do much with little and to invent the tools as he goes, gives a 
self-reliance and independence which the more favored crafts- 
man often lacks. Archimedes felt much more at home in making 
a jig from the raw material than in using one. He enjoyed lay- 
ing them out from the drawing with surface gage, square and 
scriber; marking the holes to be drilled with dividers and center 
punch; drilling carefully with a thin-pointed drill, correcting at 
the start with a chisel, until the lips of the drill just touched the 
circle of punch marks; and so on until the final testing of the jig 
on a casting satisfied the keen eyes of James. Archimedes did 
have some struggles with the twist drill at first, until he learned 
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to grind both lips the same, and he sometimes longed for his 
old, flat-footed friend. 

All the planers were located in a room by thems«lves and 
formed a little kingdom at one side with "Jim" for its monarch. 
Why is one foreman always "James" and the other '"Jim"? Jim 
was very proud of his room. He could take a bar of machinery 
steel, cut it up into pieces, and by a scries of skilful operatioot, 
planing twenty or more pieces at a time, manufacture small ma- 
chine parts at a surprisingly low 
cost Jim had a great contempt 
for milling machines, and, in- 
deed, at that time, the milling 
machine was only a lusty, grow- 
ing child, just cutting its teeth, as 
you might say, and with a great 
appetite for oil. I am afraid that 
•to-day that planer room could 
hardly hold its own with the mill- 
ing machine. Archimedes had 
never seen a milling machine, 
and although he soon learned to 
use one, he never liked its growl- 
ing, squeaking ways, its splintery 
chips and the smell of hot oil and 
soda water which always went 
with it. 

As has already been said, there 
were all sorts of nationalities 
in the shop and it was quite a liberal education to hear them 
talk, a sort of lingual hash, so to speak, with various flavon. 
Archimedes did not try to understand the Germans, got along 
finely with the Irish and then ran up against a stump in the 
Yorkshire dialect. It seemed to him that the Englishman must 
have learned his vowels with his eyes shut, ttiey were so badlj 
mixed. One day a native of Yorkshire was up on a ladder, oil- 
ing and wiping the countershaft of his lathe, and, seeing .\rchi- 
medcs below, he called in stentorian tones: "Wull yer 'ond moy 
ther breesh?" Archimedes simply opened his mouth and stared. 
Again came the cry from above. This time another Englishman 
came to the rescue and handed his compatriot a brush, while 
Archimedes thoughtfully contemplated "English as she is spoke." 
The line shafting in this shop was well loaded with pulleys and 
a perfect maze of belts, weaving in and out to the long lines of 
lathes, so that it was no easy matter to mend a belt or oil a shaft 
One day a new hand noticed that the long belt from the counter 
of his lathe to the line shaft was slack and needed mending, 
Getting a shifter from the tool room, he ran the belt oflF the 
pulley, where it very promptly began to wind up. Seeing the 
danger, the man yelled to his mates and ran. Just in time, for ia 
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an instant more the countershaft tore from its moorings with » 
crash, swung whirling through the air and finally landed atop 
of an engine lathe, making a nest for itself as it twisted and 
squirmed in its last struggles. Fortunately, no one was injured, 
but the accumulated time of a hundred idle men. during the fif- 
teen minutes of shutdown worried the foreman for a week. 
Moral: Don't wind up a belt, lest it wind up your career. 
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Vrchimedf 8 was now ■working on special tools, he got well 
nted with John, the pattern maker, and they soon became 
rjends. Times were brisk now, lots of work and every one 
irry. They found out in some way that Archimedes could 
» little and rightly conjectured that he would not object to 
f to his income by drawing overtime. John made him a 
rawing-board and he began to get up at four o'clock these 
mornings and put lines on paper. It required consider- 
ill power to do this and his stomach rebelled, but twenty 
in hour meant a great deal just then. There is this to be 
hat when a boy works ten hours a day in the shop, draws 
ir every morning and studies mathematics in the evening, 
idle hands, etc., are not in the equation. 
es were so good and work so plenty that pattern makers 
e tcarce and hard to get. The company conceived the 
idea of hiring in a couple of experienced cabinet makers, 
g that with John to show them 4iow they would soon catch 
t was a unique experience. In one sense green hands 
have done better, for the cabinet makers knew such a lot 
igs that were not so when applied to pattern making, as to 
Kely discourage their teacher. They panelled everything 
itnt warping, were very particular about sharp corners and 
ingles, and abhorred such a thing as draft. As to any con- 
s of getting a pattern into the sand or out of it again, that 
t from them. After throwing away several nicely made 
u and making over as many more, John bad to give it up 

•charge the experts. 

• • • 

OAS ENGINE DESIGN.— 7. 

^H E. W. RoaKRTS. 

■p^ng the valves of a four cycle engine in which the op- 
^is performed by means of a cam driven so that it makes 
nrolution to two of the engine crank shaft, the cam itself, 
kcr the shape of the cam, is perhaps as important a matter 
thing about the design of the entire valve mechanism. The 
•qaisite of a cam is that it shall open the valve which it is 
td to operate at the proper point in the stroke and that it 
>erfonn this operation with the least possible delay. In 
words, it is desirable, as in the steam engine, to open tlie 

and also to close them in the shortest possible time. If. 
er. the highest possible speed is given to the opening and 
Ming of the valves, the outcome is a mechanism that is 
noisy and for this reason objectionable. An attempt to 

the cam after theoretical ideas, so as to open tlie valve 
constantly accelerated motion and to close it with a gradu- 
tardcd motion or negative acceleration, will usually result 
oiay device. The cause of this noise is the fact that valve 
a do not operate rapidly enough to follow the curve of the 
fi closing the valve and that upon opening the valve the 
ill strike the roller a blow. 




cam shown in Fig. 39 is that usually adopted by those firms 
avc Itad long experience with the construction of gas en- 
aod this form is usually developed by the average butldci 
Mig experimenting. It is made up of two concentric curves 
ro straight lines which arc tangent to the inner of the two 
, While this cam appears to give very good results in the 
km of its mechanism it is also, because of its form, very 
to lay out and to construct. In laying out this cam. first 
he circle o x y with a diameter equal to about 3^ times the 
er of the cam shaft. On this curve lay out the angle x a y 
>onding to the time the valve should remain open. For the 
it valve this angle should be such that the valve will open 
1 the piston has completed 90% of the expansion stroke 
should close just at the end of the exhaust stroke. Since 



tlie cam shaft makes one-half revolution to one of the Crank 
shaft, the cam shaft rotates through a quarter revolution or 90' 
while the piston is making one complete stroke. The opening 
of the exhaust should therefore be during 90* + 
(90* X -lo) =99 degrees or say 100 degrees for the entire open- 
ing of the valve. For the inlet valve the opening should be dur- 
ing one complete stroke of the piston and therefore while the 
cam is rotating through an angle of 90 degrees. The outer curve 
is constructed with a radius equal to that of the circle o x y 
plus the lift of the valve or the distance d. The circle of the 
inner portion of the cam should next be described and be small 
enough to allow the cam roller to clear the cam when the valve 
is closed, in order that the spring may have full play to hold the 
valve firmly on its se^at. The two straight lines ry and tx are 



/ / 



then drawn tangent to the inner circle of the cam and so that they 
will pass through tlie points x and y. Rounding the corners at 
r and s completes the cam outline. In case the valve is operated 
by a lever the distance d must, of course, be made equal to the 
movement of that end of the lever which carries the roller, pro- 
vided always that the valve is given the proper amount of lift 

The motion of the roller which bears upon the cam is transmit- 
ted to the valve stem in various ways. In Fig. 30 the most simple 
method if shown in which the roller r is placed in a fork on the 
block B, and the end of the valve stem is rigidly attached to the 
block as shown. In this case the center line of the valve stem and 
roller denoted in the figure xy should be on that side of the line 
wv — passing through the center of the cam shaft and parallel to 
xy — that the eccentric portion of the cam is located upon when 
the valve it being opened. Should it be desired that the engine will 
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rut. St- 
run in either direction the lines xy and wv should coincide. The 
objection to the latter arrangement it that it is liable to bind at 
the moment of opening the valve and thus cause undue friction. 
In Fig. 31 the roller is carried by the lever L and the thrust of 
the cam is transmitted to the valve stem througti the lever. The 
pieces a and b arc hardened steel and are employed to prevent un> 
due wear of the parts. The center of gravity of the lever L 
should always be placed at a sufficient distance to the right of the 
fulcrum X to cause the lever to fall toward the cam at all potttioni 
of the valve-stem. Fig. 32 shows an arrangement in which the 
fulcrum X is between the cam and the valvr stem. This is a 
very good arrangement lor transmitting the motion of the cam 
through a considerable disunce and it much used by gas engine 
builder*. It is open to the objection that the inertia of the mov- 
ing parts may become to great with long levera and at high 
speeds at to perceptibly retard the opening of the valve. In or- 
der to prevent the noise due to the cam ttriking the roller, the 
arrangement shown in Fig, 33 hat been employed and u the sub- 
ject of a recent English patent. The lever it supplied with the 
movable tongue t pivoted at p and between the cod of the lever 
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and the end of the tongue t'here is placed a spring m to take up 
the lost motion. With this device the roller is kept at all times 
bearing upon the face of the cam and the blow that results from 
the cam striking the roller is avoided. How successful this device 
has proven itself in practice, the writer is unable to state. 

For determining the diameter of the cam shaft, the following 
formula represents good practice: 

Let c = the diameter of the cam shaft in inches; 
D = the diameter of the cylinder in inches; 
then c = .057 D -f .625. (40) 

Motion is transmitted to the cam shaft by reducing gears, of 
which the three types shown in Fig. 34 are those in general use. 



ns. 3fl. 

The spur gear shown at A is that employed when the crank 
shafts and the cam shaft S are parallel and clo.se together. In 
a few engines the motion is transmitted by a train of gears when 
the shafts are parallel but some little distance apart. The bevel 
gears shown at B are employed when the shafts are at right 
angles to each other and when their axes lie in the same plane, 
so that a series of lines as pq, xy. etc., could be drawn through 
their axes and these lines would all lie in the same plane, or, in 
other words, would be laid upon the same perfectly flat surface 
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without changing their position. The skew, or helical gears 
shown at C are employed for shafts that do not have their axes 
lying in the same plane, and they may be used, if desired, at 
practically any angle to each other In this case the gear upon 
the cam shaft may be, and usually is, made smaller than that upon 
the crank shaft. These gears are nothing more nor less than 
screws with multiple threads. Rules for laying out gears and for 
ca.lculating the strength of gear teeth may be found in books de- 
voted to that subject and they need not be treated in this series. 
It is suSicient to state that the strength of the teeth should be 
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computed upon the basis of a pressure of at least 45 pounds upon 
the largest exposed surface of the exhaust valve, and ample al- 
lowance of strength made for sudden movement. The writer 
would advise th,e inexperienced designer to try at all times to 
keep the valve-operating devices as simple as possible. Do not 
have a separate cam shaft for each valve and for the igniter as 
well. One sh^ft is sufficient for every purpose, and for a multi- 
ple cylinder engine, wherein the cylinders are parallel and upon 



one side of the crank shaft, it is nearly always feasible to operate 
every valve, pump, or other device upon the engine, from one 
shaft. Aim at simplicity and the fewest number of parts admis- 
sible for the cflfectivc working of the engine. More gas engines 
have been relegated to the scrap heap for neglect of this point 
than from any other cau.se. It is strange, but true, that the great- 
est offenders in this direction have been the designers of auto- 
mobile engines. They have in many instances made themselves 
the laughing stock of the practical gas engine designer. There 
is probably not a purpose for which the gas engine is employed 
in which the simplicity of the motor is more to be desired. 

Two general methods of controlling the speed of a gas engine 
are in use. In one the impulses of the engine arc cut out from 
time to time according to the requirements of the service. This 
method of governing was probably the first in use and is knowo 
as the hit-and-miss method. In the other, the engine receives in 
impulse at every cycle, the speed being controlled by varying the 
strength of the impulse. For want of a better term the writer has 
called this the variable impulse method. Each of these g^encri] 
methods may be subdivided, the first into four and the second 

into three subheads. 

Hlt-and-Ulaa. 

1. Holding the gas valve closed during the idle strokes, during 
which the piston draws into the cylinder a charge of pure air 
which is compressed and expanded. 

2. Holding the exhaust valve either open or closed. When the 
exhaust valve is held open, the inlet valve is usually held closed 
by a catch which interferes with its opening, this method being 
nearly always used upon engines employing a suction inlet. When 
the exhaust valve is held closed the products of combustion are 
retained in the cylinder and are alternately expanded and con- 
tracted until the speed of the engine falls and the governor il- 
lows the exhaust valve to be opened again. 

3. Cutting off the current from the igniter. This method is 
used with an engine having an automatic exhaust valve which 
opens only by the pressure of the exhaust operating an auxili- 
ary valve as the gases escape through an auxiliary exhaust port. 
The charge is alternately compressed and expanded during the 
idle strokes. 

4. Stopping the action of the cam shaft, and in this manner 
stopping the entire valve mechanism of the engine. The shaft 
is usually thrown out of gear with the governing clutch at such 
a time as will allow the exhaust valve to remain open during the 
idle strokes. 

Variable Impulse. 

5. Partial stoppage of the supply of gas. The amount of gaJ 
admitted to the cylinder is gradually reduced until the limit is 
reached beyond which the mixture would be too weak to ignite. 
At this point the supply of gas is entirely cut off and the engine 
is operating after method I. There is also a limit at which the 
mixture becomes too rich to ignite, and this point represents 
the maximum power of the engine. 

6. Throttling the charge. The proportions of the mixture re- 
main constant at all times when this method is employed. Reg- 
ulation is obtained by reducing the quantity of the mixture which 
enters the cylinder by choking the passage through which the 
charge must pass. 

7. Varying the lead of the ignition. This method is, of course, 
suitable only to such engines as employ an electric igniter, al- 
though it might possibly be used with other forms of igniters 
in which a timing valve is employed. The ignition is said to have 
lead when the charge is fired before the compression stroke is 
completed. To distinguish it from late ignition it is quite often 
called positive lead. When the ignition is late, the lead of the 
spark is said to be negative. The later the spark, the less will 
be the mean effective pressure in the engine cylinder, so that 
the later the ignition, the slower the engine will run under 1 
constant load. 

The best economy of fuel is undoubtedly obtained by means of 
the hit-and-miss system of regulation. There is little choice be- 
tween the several methods, each of which has its good and bad 
points, but they all operate about equally well. Of the variable 
impulse methods. No. 5 gives the best fuel economy. Method 7 
gives the poorest restilts in fuel economy and is used only when 
economy is a consideration second to simplicity of operation and 
effectiveness. Throttling the charge gives the best resulu in 
regulation with a reasonable fuel economy. 
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type of governor in use upon a steam engine has been 
ftne time or other in connection with a gas engine, to- 
iith several types that have been designed expressly for 
a gas engine. As gas engine governors arc roost ihor- 
jkscribrd in the various books that have been written 
t subject, probably having received more than their just 
|e of space, the writer will not weary the reader of these 
^ith repetitions of these descriptions, but will confine 
to giving a few general rules for the guidance of the de* 



Bber that all governors should be adjustable, »o that the 
the engine may be altered at will by changing the ten- 
pc governor springs. If the adjustment can be made while 
Be is running, it will, probably, be found a great conven- 
pbe governor should be sufficiently powerful to operate 
^ni«m without waste of time. Always try to give the gov- 
I little work to do as is practical, and in order that the 
r shall be sensitive, it should operate the mechanism with 
Best possible amount of movement on the part of the 
r weights or balls. Make the number of joints in the 
tin as few as possible, in order to avoid lost motion 
putd interfere with the sensitive action of the regulating 
, Do not have the governor in a vertical engine catch 
«em and hold it. as the valve will drop when the gov- 
Icases, and pounding will result. 



PARD PUNCHES FOR IRON AND STEEL. 

bl. P. RtCHAXPS. 
of construction in all kinds of machinery is very 
for the manufacturer and tor those making repairs 
lerefore any one who helps to bring about a correct 
I makes labor easy and lightens the burdens of life. 
this end in view. I have tried to bear my humble part by 
ing a standard for the common sizes of punches for 
hr iron and steel. 

^ whil* in charge of the screw department of the Whitin 
f Works, we were making square and hexagon nuts, and 
I h was a great expense to keep the punches in order. 
|c ■ good many of the small punches, and when broken 
Iks were too short to be drawn out again, so that they 
|K> use except for the scrap heap It required much labor 
I to keep the punches in working order, and naturally 
^to get along with as little work as possible, I conceived 
of makmg the cutting part of the punch separate from 
Rng stock, forming a bevelled head on the punch and 
It to the stock by a <>crew coupling, .\fier this arrange- 
Ibund it very convenient to keep punches on hand, and it 
I a great saving of steel and labor. 
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tntting out nuts and washers. I made a hole entirely 
I the punch and inserted a movable center that could be 
nit for grinding the face of the punch when dull, without 
[ the temper, and also tor using different sizes of centers 
tme punch to suit the different sizes of holes. This was 
uc improvement in the manufacture of nuts and washers. 
t style of punches worked so well that I determined to 
[standard for the common sizes of nuts. In 1871 I re- 
p Providence, R. I., and, after making the necessary tools 
ird gages, commenced to supply others with punches, 
found to be an improvement on the old system. A 




few years ago I midc a nrw standard expressly for riveted work, 
making the heads of the punches larger in diameter, thus giv> 
ing them a more substantial bearing, with a new and stronger 
coupling, having special reference to the different sizes of rirets. 
bolts, etc. This is the U. S. Standard, and it has been adopted 
by nearly all who use punches in this country, for its economy 
and convenience. 



The U. S. etandard includes all sizes from M' to 4* diameter. 
There are twelve sizes of couplings, graduated to suit the dif- 
ferent sizes of punches and numbered according to their cipacity. 
Thus the No. 3 slock holds all sizes from %' to i" diameter. 

For punches of large diameter I would recommend making the 
face of the punch so that it will give a shearing cut, as in Fig. t. 
It will go through the metal with less power and with less strain 
on the work. 

To do good work, punches and dies should be kept in good 
order. Some shops use punches as long as they will go through 
the metal, and sometimes long after tlicy are badly worn, This 
causes a severe strain on the metal, and is not a safe way, espe- 
cially on boiler work where all the strength of the plate is needed. 
With good sharp punches there is very little strain on the metal, 
and not so much difference between punching and drilling as 

some may think. 

• • • 

BNQINBBRING DIFFICULTIES OP THE SOUTH 
AFRICAN WAR. 
Capt. Zalinski, writing in "Hariier's Weekly," says: 
The layman cannot easily realize the vast amount of material 
as to food and ammunition demanded by an army in the field. 
A few facts and figures as to this may aid to make it more tan- 
gible. Each man requires, at a minimum, three pounds and a hall 
of food per day. Eac4i animal should have at least twenty pounds 
of food in countries where grazing is not abundant. If we take, 
for purposes of estimate, only fifteen pounds required to supply 
each animal, leaving five pounds to be gathered from the country, 
by grazing and otherwi.se, we assume a quantity that may be 
considered a minimum. .An army of 150.000 men would require 
about 50,000 animals for transportation of artillery, camp e<)aip- 
ment. ammunition, food, hospital and medical equipment. There 
should not be less than jo.000 cavalry. There should not be less 
than 10.000 animals available at all times to supply losses. This 
makes a total of 90,000 animals to be fed. With this as a basis, 
we see that the daily demands would be for the men 525,000 
pounds, and for the horses 1,350,000 pounds, or an aggregate of 
1,875,000 pounds. Assuming that, besides the food, an average of 
too tons of clothing, ammunition, and other supplies would be 
required daily, we have an aggregate of 9J6 tons. Six per cent, 
added for inevitable losses and contingencies would bring the 
daily aggregate up to 1,000 tons. Assuming, again, that a supply 
of at least 120 days should be provided (or at the secondary base 
before operations commence, we have an accumulation neces- 
sary of I3O.00O tons. With ten tons load per car, 12,000 carloads 
would be required. While this amount is accumulating, sufficient, 
in addition, to supply the army during the time of bringing this 
quantity to the front, would also have to be provided, so that no 
less than 15,000 carloads of ten tons each would be safe to assttme 
as sufficing for the purpose. With railroads passing throtigh the 
mountainous regions of South Africa, very heavy grades woold 
have to be overcome, and high speed is impossible. An average 
rate, therefore, of only ten miles an hour would be counted upon, 
and they would require at least four days from Cape Town to 
Bloemfontem. allowing for unavoidable delays. Tlie other roads 
could be traversed in frono two to three dayl from Sea to Ibc 
places selected as secondary bases. It is not likely that mor« 
than 400 cars could be despatched, daily on all the available 
roads, if sufficient numbers of cars and engines were at band to 
commence the work. The traffic must be so managed as to per- 
mit the free return of empty cars. This would mean an initial 
supply of at least 3,000 cars, and no leas than 100 engines. 



3»o 



MACHINERY. 

LETTERS UPON PRACTICAL SUBJECTS. 



June, 1900. 



NOVEL TURRET TOOL-HOLDER. 

Editor Machinery: 

Thinking it possible that the device represented by the en- 
closed biue-print might contain sufficiently novel features to 
merit your consideration, and prove of interest to the readers of 
Machinery, I beg to offer the following explanation of same. 
The drvice here shown is especially adapted to use on carriage 
turrets, for holding ordinary flat tools, and while it holds the 
tool G firmly in place, does away with the necessity of special 
tools to fit the slot. The bolt A which is tapped into the hard- 
ened bushing B binds the tool firmly on to the adjusting screws 
D D. 
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The hardened bushing C is milled at the top. for a hexagon 
wrench, and has an eccentric at the point E. This serves to 
bind the tool sideways. The turret is counterbored at F to re- 
ceive the shoulder on C, thus preventing the bushing from tip- 
ping ofT sideways. 

Dexter. Me. W. L- Fav. 

* • • 

RADIATING SURFACE FOR STEAM HEATING. 

Editor Machinery: 

In a certain large building there are two rooms similar in de- 
sign, but while it is an easy matter to heal one of them, it is im- 
possible to heat the other enough to make it comfortable in very 
cold weather. On account of their resemblance, the results ob- 
tained in practice are of interest, because it shows it to be difficitlt 



or impossible to lay down rules for designing steam-healing ap- 
paratus that will apply to all cases, as much must be left to the 
judgment of the designing engineer. Furthermore, it shows that 
even an expert may make a mistake along this line, for the build- 
ing mentioned was designed by a prominent and reputable archi- 
tect in the city where he is located, who has done much good 
work there. The rooms referred to are located on either side 0! 
a hall that is nearly in the center of the building, and both ex- 
tend from said hall to the brick walls of the structure, in whiA 
are the usual windows. Both of them arc bounded on one et»d 
by a large room extending across the whole building, and are 
separated from it and from the hall between them by partitionj 
of matched sheathing, while a brick wall without windows formi 
the boundary on the other end of both. Beneath them is one 
large room, so that they are benefited alike by the heat from 
below, and the conditions above arc precisely the same. They 
are heated by iJ4-inch pipes, located on their sides near the 
floor and are therefore on an equal footing in this respect. I 
shall refer to these rooms by numbers in order to make some 
interesting comparisons, calling the larger No. 1 and the smaller 
No. 2. 

No. I is 61 feet long. 18 feet wide and 12 feet 4 inches higb, 
containing 13,452 cubic feet of space. There are 8 windows, 3 
feet 9 inches by 8 feet 6 inches, making 255 square feet of glass 
surface. The pipes in it contain 183.6 square feet of radiating 
surface. This shows that each square foot of radiating surface is 
expected to heat 73.75 cubic feet of space, that there are 1.39 
square feet of glass for each square foot of radiating surface, and 
one square foot of glass for each 52.75 cubic feet of space. No. 3 
is 42 feet long, 12 feet 9 inches wide and 12 feet 4 inches high, 
containing 6,604 cubic feet of space. There are 8 windows, a ieet 
9 inches by 6 feet 8 inches, making 146.4 square feet of glass sur- 
face. The pipes in it contain 152.76 square feel of radiating sur- 
face. This shows that each square foot of radiating surface is 
expected to heat 43.23 cubic feet of space, that there are .958 
square feet of glass for each square foot of radiating surface. an4 
one square foot of glass for each 45.11 cubic feet of space. 

When these figures are taken into consideration it may be 
surprising to find that No. i is easily heated and No. 3 is often 
too cold to be occupied: for the conditions, so far as I have stated 
them, are nearly all in favor of No. 2, the only exception being 
t^e smaller amount of glass surface, compared with the cubi.:al 
contents in No. I, and even this difference is very small, so thai 
steam fitters, after viewing the premises and having an oppor- 
tunity to consider all of the conditions, claim that No. 2 is well 
equipped. 

The only point in favor of No. i is that it gets the benefit of 
sunshine, while No. 2 does not This appears to have been en- 
tirely ignored when the plant and building were designed, al- 
though it proved to be of much importance in actual service, so 
that after several years of trouble from lack of heat, 78 square 
feet of radiating surface has been added to No. 2, making it suf- 
ficient for the coldest weather in that locality. 

W. H. Waksmaj* 

* • * 

A LARGE PLANER. 
Editor Machinery: 

One of the largest, if not the largest, planers to be fomvd in this 
country is located at the Boston Navy Yard in the department 
of steam engineering. The machine was designed by Seth Wil- 
marth and was built in the shops at the Navy Vard under hu 
supervision in the year 1866. It will plane a surface 18 x 30 feet 
at one setting, and, with the cross rail at its highest point, will 
take work 13 feet high. The tool head is made in the form of an 
angle plate with relieving blocks and tool posts for tools to cat 
either parallel to the planer ways or at right angles to this direc- 
tion. The latter cut is made by throwing out of operation the 
platen drive and driving the tool head back and forth upon the 
cross rail by means of the usual cross feed screw and a pair of 
independent clutch puUeys- By the aid of this arrangement, a 
tool head on the side frames, and slow feed motions for either 
the cross rail or platen — it is possible to plane top, sides and 
ends of a block at one setting. The cross rail carries also a 
boring rig for holes either vertical or at a small angle. The bed 
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up of nine separate castings, two sides and seven cross 
total weight n about no tons. Its length is 40'' 
5' 6', distaivcc between centers of V rails 12'. The bear- 
•face ol each V is 18' wide. The planer sides are of a 
bat fanciful pattern, such as was prevalent at the time that 
ichine was built Each side consists of a top and base, 
pieces, and weighs about 20 tons. The cross connection 
top weighs about 10 tons. The platen is 13' long by 16' 

two 6' sections. Its weight is 23 tons. It is driven by a 
h, a square double thread of 3" pitch working in a com- 
I split nut 3' 6* long. The screw in turn is driven by 
mn from a shaft carrying two 4-foot clutch pulleys with 
rand with crossed belts. The cross rail is 22' 8" long, 4' 
) and at the center about 4' thick and weighs ao tons. It 
orted by two 3" screws, with quick and slow drives for ad- 

or feeding. The tool block is driven by a screw similar 

platen drive only it is 5' diameter and 2" pitch. The 
IS driven by bevel gears from a vertical splined shaft to 
•ither feed or cutting speeds can be given. The tool block 

«ring 5' 6" long on the cross rail and some idea of its 
be obtained when the relieving block alone weighs over 
s. Although this machine is some 34 years old, there 
ny points about it Which would do credit to a modem 
I Jt is at present in process of removal to new found.i- 
■ere it is expected it will in the future do as good work 
I in the past. W. G. R. 

P • • • 

URIOUS METHOD OF KBBPINO TOOLS. 
ikbry: 

ht of the annexed sketches will surely make many 

ile and wonder if they arc not carried back to the 

Umes of Egypt, many centuries ago, with her hieroglyphs, 

Ood nowadays by only very few mortals. But such is nut 

;thcy are simply an illustration of the way the Annamcsc 

ol Marty & d'Abbadie's shop, in Haiphong-Tonkin, 

ek of the material entrusted to his care, attd this, to the 

isfaction of his employers. 

'•t describe the toolkeeping board. It is just an ordi- 

Bfular blackboard. 18' in height by 30" in length, di- 

) spaces, each carrying a small nail on top to hook on 
of workmen borrowing tools. Each man receives five 

gs. made of rinc and ^'* square, stamped with his shop 
•o that he may borrow several tools at a time. Once 

livered, the toolkeeper takes his chalk and scribbles a 
»nd dashes, under the man's number, which are rubbed 

the too] has been brought back, and tliere you are. 
the sketches are easily understood by everybody, such 
of br»ce, the pipe cutter or the surface gage, but the 
^merican machinist would be at a loss to find out that 

ns an oil lamp and No. 15 the Ji' reamer, 
put bear in mind, these are not Chinese or Annamese 
I, but simply signs invented by our toolkeeper for his 

nience. Brass or zinc tags, as used in certain Ameri- 

get lost through carelessness or theft of the helpers 
tirrs coming into the room, whilst with a bit of chalk 

is never amiss, 
low explain the meaning of these hieroglyphs: No. t 

an ordinary open end wrench; No 2 is a monkey 
lith screw hand and No. 3 a nut wrench with screw jaw, 
England a shifting spanner; No. 4 shows a key wrench 
propeller nuts; No. 5 stands for wood boring bit; No. 
le letters and figures; No. 7 is supposed to be a double- 
rench for taps and reamers, while No. 8. which I men- 
lore, represents an oil lamp, for all around use in the 

is a drill ratchet and No, 10 a Morse patent twist 
>od saw is meant by No. 11, while No. 12 shows plainly 
pair of plyers; Nos. 13. 14 and 15 are, respectively, the 

c yi' tap and the H' reamer; No. t6 is the sledge 
No. 17 explains itself, it means a 3Vj" tube expander, 
t8 a soldering iron. No use to say that No. ig is a 
igt and No. 20, a "crooked edge," as the Chinese call it. 
a square: No. at represents a hack-saw, and No. 22, a 
r Every one understands No. 23. whilst No. 24 is a 
No. as is a H' wood bit to fit brace No. 23. No. a6 
I the small circular saw for cutting metal in a lathe. 
ol the brush have made a spirit level of No, 27. 



No. 28 is a wood axe. No. ap a crowbar and No. 30 a pair of pipe 
tongs. A set of 24" calipers and dividers is represented by Nos. 
31, 32 and 33- It is plainly seen that No. 34 is a surface gage, but 
No. 35 needs a little attention to understand that a soldering lamp 
is meant by it. To conclude the list. No. 36 is a 24" cape chisel. 

The reader will notice that these sketches, as simple as can be 
thought of, and made with a Chinese brush and ink, represent 
very well what they stand (or, excepting three or four in the 
whole scries. Some of them one would take for Chinese char- 
acters, but for the fact of there being no names in either the 
Chinese or the Annamese language to call most of these tools 
by, the former using English impressions and the latter French 
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ones. For instance, a "monkey wrench" is called In ChintM 
"■>hiftspannah" and in Annamese "laclemolctte." both words 
being "pidgin," one for "shifting spanner" the other for "La Dtf 
a molette." 

In fact, it b a kind of shorthand, which is certainly vcrjr 
curious and the invention el which it much to be admired in a 
man, who of his own idet. hat made up such an ingenious sys* 
tern of toolkeeping in a country where, ten years ago, they had 
not the least idea of what • msichinc shop was, and would never 
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think there might be a difference between a tap and a screw or a 
inonkcy wrench and a hammer, Edward C. Chodzko. 

Haiphong-Tonkin, Indo-China. 

* • * 

GAGES FOR BICYCLE WORK. 
Editor Machinery: 

The art of manufacturing plugs and ring gages has become 
a science so I do not intend to deal with standard gages, but 
to speak of the gages used on a bicycle. It requires as much 
skill to make these as the standard gages — where they make 
a business of manufacturing that class of tools — simply because 
a bicycle shop as a rule, has not a tool room equipped for this 
sort of work. Take for example the plug and ring gage used 
to determine the size and thickness of a rear-hub cup. .^t the 
time these came into existence I was employed in a well-known 
bicycle shop and this job was given to me. The foreman 
handed me a pencil sketch and informed me that I was to 
make three plugs and rings from same. The readers of this 
letter will probably agree with me that this was pretty difficult 
work, considering there were no special tools for this class 
of work and the room was not of even temperature, as all places 
where this work is carried on should be. 

The stock being already cut in pieces of a proper length, I 
was ready to commence the first operation. This consisted 
of centering and turning the plug shown in Fig. i. The ends 
J and K were turned to l.oio inches diameter, which allowed 
for grinding after being hardened, then the center part of the 
plug was turned .125 inch smaller and knurled. The small end 
B was turned .385 inch in diameter, which also left stock 
for grinding. The end J was then tapered in as shown by the 
dotted lines, and the small end B was relieved by a recess .005 
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Oomblnatton Q*t > ftor Bloycl* Huba. 

inch smaller than finish size and extending .125 inch beyond the 
end of J, this being done to allow for grinding the end B 
without interfering with the end J. The end of J was then tapered 
on the outside to the same angle as the bottom of cup I, Fig. 
5. These plugs were then placed in the milling machine and a 
spot on the knurled part was milled to allow for marking. 

The bashing shown in Fig. 2 consisted of a piece of tool 
steel with a hole bored through it .370 inch in diameter. It 
was placed on an arbor and the outside turned to .510 inch 
diameter, the ends were faced to the proper length and this 
completed the bushing for hardening. The rings. Figs. 3 and 
4 were then taken in hand. These wrre of tool steel with a hole 
through them .495 inch in diameter and were placed on an 
arbor and the periphery turned and knurled. The side* were 
then faced to the proper thickness and the rings were laid out 
for milling in the following manner: A. center line was obtained 
and then a quarter line taken from that. The rings were placed 
on the milling machine and the quarter F, Fig. 3, milled out 
to the lines and through two-thirds the thickness of the ring. 
A side view of thii is shown in Fig. 4. On the opposite side 
of the ring a slot was milled .06^15 inch wide and as deep as 
was possible without risking breaking in the process of hard- 
ening. The blade C, Fig. 4, made of sheet steel the proper 
thickness, was then finished to allow for a slight drive in the 
slot, .^ftcr placing the blades in the rings in their respective 
positions, the holes for the pins that hold the blade in place were 
drilled out and the blades numbered to correspond with ihc 
number on the ring. They were then heated and hardened. 

Now came the grinding of the parts. The plug was taken 
first, the end K being ground to 1. 000 inch diameter, the end 
J was ground to 1.002 inch and the end B to .377 inch dia- 
meter. A cast iron ring was then made, the hole being bored 



i.ooo inch in diameter and one side being split to allow tie 
screw in the holder where it was to be used to adjust for the 
wear. The plugs were then placed in a speed lathe and, with 
flour of emery and benrine, a finished surface was lapped on 
each. At the same time they were reduced to their respective 
sizes. K to .998 inch and J to i.ooo inch in diameter. Anoihu 
ring was then made with the hole -375 inch which, being used 
the same as the one just described, finished the end B and 
also reduced it to .375 inch, its required size. The object in 
making K .002 inch smaller than J was to serve as a limit :n 
the size, to which the operator was allowed. Great care hi/j 
to be exercised in measuring the plugs while lapping them i> 
this operation caused them to heat and expand. To prcvtt*. 
any trouble the plugs were dipped in water every time they 
were measured. The bushing came next, a hole being fira 
lapped to its desired size .374 inch, after which it was placed 
on an arbor, the outside circumicrence was ground m .502 incii 
in diameter, then placed in the speed lathe and lapped in the 
same manner as the plugs, the diameter of the bushing beuig 
.500 inch. The bushing was then taken and slightly heattd 
over a flame of gas till it had expanded, then placed on tlit 
end of plug B and as it grew cold it contracted and fitted the 
plug light. It was then covered with a thin coating of beeswax. 
then the plug was placed in a lathe and a sharp knife-shaped 
tool was placed in the tool-post and the line A. Fig. 2, wa 
scratched around the bushing, great care being taken to have 'Jnt 
line as fine as possible and to be sure that the tool had peoc- 
trated the beeswax to the surface of the plug. A strong solu- 
tion of acids was then brought into use and the line w-as etchtd 
into the bushing, the beeswax being removed by slightly heating 
and wiping with waste. Now came the rings. The hole G. 
Fig. 4, was etched and the blade C. Fig. 4. was fitted and pinned 
into place. ^ 

Fig. 5 represents a rear hub cup when it is placed on the 
plug. The hole E should fit the bushing. Fig. 2. The hole H 
should fit the end of plug J which bottoms on surface I and the 
other end of the cup must be the same length as J. The ctip 
now being in position on the plug, the ring was slipped on the 
bushing, the blade in the ring was gradually lapped on the end 
till the line on the bushing and that on the ring were exactly 
even, which showed the thickness of the bottom of the cup 
The plugs and rings were now completed and turned over to 
the foreman. 

The readers of this letter will readily see that this one gap 

did the work of four by giving the small hole, the size of the 

large hole, the depth inside and the thickness of the bottom. 

These plugs have been used successfully and are giving tht 

best of satisfaction. -V F. NoTROH. 

« • • 

BORING A LARGE CYLINDER. 

Editor Machinery: 

To those who arc interested in large and heavy work I think 
the accompanying sketch and explanation will be interesting. 

The International Power Company have a cylinder in thti' 
shops being bored out to 105 inches diameter. It is an unusoaily 
large one at any rate for their shops and required special rigginj 
and tools. The sketch shows the cylinder as it stands now. It | 
will be observed that it is a vertical longitudinal section view, 
while the large worm gear and vertical shaft upon which the 
cutter feeds up and down are shown in full view. 

To begin with, the cylinder is 105 inches bore and 12 feet 7 1 
inches high. It is set up on a four-arm star and clamped to it 
by very large clamps with bolts acting as set-screws, the whole ' 
thing being set on solid oak beams, as shown. Eight m<'>re 
beams support the top braces and scaffolding and there is another 
big four-arm star which clamps to the flange at the bottom. In 
the center of these two stars are bearings for the vertical bor- 
ing bar. which is hexagon up to within a short space of the bear- 
ings. On this bar are two arms standing opposite each olhtr 
and in one piece, having a hexagonal hole which slides up ^nd 
down the bar. The screw shown in the sketch is the feed screw 
which is set just below the fac« of the bar so as to make it ecctn 
trie with the axis of the bar. At the bottom this screw has » 
six-pointed star (a common wheel with six studs or fins in it» 
which strikes a small post driven in the floor with one of its pinK 
It will be readily seen that the feed screw, being off the center ol 
the upright bar. will strike the post and as the bar is tuminit. >( 
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liold the feed star until the engaged pin can pass. The feed 
it thus fed one-sixth o[ the pitch of the (erd screw for each 
>!ation> The feed screw works in a nut in the boring arm 
then at the top works in a box inside the end of the hexagon 
. The boring arm has two pieces of steel forging bolted to 
extreme ends; these pieces hold the two tool*, which are 
imon planer tools. 
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U*ihod of Boiinc LArg* OyUndtr. 

be cutlers make one revolution in two minutes and ten scc- 
» and it takes from four and a half to five and a half days to 
ce one cut (roughing) and about half the time for a finishing 
I auor say that the boring arm has to be rai&ed after a cut 
Mnd as it feeds down. Louis A. Saluo.s. 

rovvdcnce, R. I. 

• • • 

VARIABLE SPEED DEVICE. 
lor MAaiiNEKY: 

ariag a conversation with an acquaintance, a few years ago. 
ipokc of a factory in which variable speed cones were used to 
(TSt extent and mentioned one in particular which is the 
XMt known to the writer. 




r 

^H VarlAbl* Sp««4 Ooa«« of L^rc* DiniMialonB. 

■c arrangement is shown in the accompanying sketch. The 

tyt are made of properly beveled wood segments about iVi' 

k and a little over 16 feet long, bolted to heads at the ends, 

tied throughout the length by U-bolts whtch pass around 

shaft and secure adjacent segments. The nuts were counter- 

{(iflto the wood and wooden plugs driven in before the pul- 

berc turned. This style of pulley has been in use at this 

Vy for several years and has given good service. 

lie device shown in accompanying sketch transmiu about 15 

P. tnaximum. The driving pulley runs at 150 R. P. M. and 

driven pulley from 38 to 600 R. P. M. Wm. Sancshul 

Bica Ilain, Mass. 

^f • « • 

HACK-SAW QC7IDE8. 

Vr IblACICINBKY : 

nf one who has ever bad anything to do with a power hack- 
knows how hard it is to get one to saw straight. The fixture 
; l]iowQ obviates this difficulty. By meana of U I have aeeti 




pieces of tool steel four inches in diameter sawn off, and it was 
done as well as in a lathe or cutting-of7 machine; and better than 
in either of these machines when run by a mechanic who grinds 
more clearance on one side of his tool than on another. 

Fig. I shows the rig in position on the saw frame. There are 
two guides made in halves, as shown in the detail. The front 
guide is made adjustable and moves back and forth in the slot A 
to suit the work. The nut on the end of the bolt in Fig. 2 hat a 
tongue that ju$t fits the slot so as to keep it from turning when 
the guide is adjusted to the work and the bolt tightened. The 
hack guide is like the front, with the exception that it has no nut 
on the bolt and is fastened to the s.iw by means of a hole tapped 
into the bed. The $Iot B is made to fit a new saw blade. Both 
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An Aid lo Aoourst* aakwlBa. 

guides are hardened, and the edges of the slots rounded over to 
keep the teel4i of the saw from catching. The back guide is 
placed a little ahead of the front edge of the vise jaw to allow 
the clamp for the saw blade to clear during its stroke. A strip 
is then put between the work and the jaw to bring the work out 
even with the front edge of the back guide. WiK. 

• • • 

FISHING FOR WIRES IN ELECTRICAL WORK. 
Editor M AC u IN cry: 

I have had occasion lately to do considerable work in the way 
of concealed wiring for burglar alarm circuits, etc. Most of the 
readers of Machinery are doubtless familiar with the old- 
fashioned way of "fishing" for wires behind partitions, etc.. by 
means of a wire rod with a hook formed on the end. Now this 
is a very slow and tedious process, and it is well named "fishing," 
for it takes quite a while before you succeed in getting a "bite." 
"Necessity being the mother of invention," 1 devised a tool by 
which the operation can be performed with no trouble whatever. 
For instance, suppose you wished to run a wire from an upsuirs 
room lo a window or door connection below; you simply bore 
a three-eighths inch hole at the top of the baseboard throagh the 
plastering (or wherever it is desired to drop the line) and drop 




"n«ti-a«ok " tor BlMtrto WItm. 

your small chain attached to a string and then bore a thrre- 
eighthfl inch hole through tlie window or door rasing where the 
connection is to be made. Now insert the tube with the "fingers- 
drawn back into the tube until the w4iole thing has been ptiihed 
through an inch or two. Then push on the wire which opens 
the fingers and push the lube furiber into the hole until you have 
passed the point where the string has been dropped; then pull 
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the wire and the string and chain will be drawn into the tube and 
the whole apparatus can then be withdrawn. 

This device can be used in all places where it is necessary to do 
concealed wiring. 

The accompanying sketch very clearly illustrates the de- 
vice. The tube should be about s/i6 inches outside diameter so 
as to easily enter a f^-inch hole. The wire fingers should be 
made of steel music wire and the wire rod for drawing the same 
into the tube can be made from galvanized wire, about No. 9 
or 10. Chas. G. Taylor. 

Burlingame, Kan. 

• « * 

MOVING AN OIL TANK. 
Editor Macuinsry: 

While at Dunkerque I ran across an oil tank 25 meters in 
diameter and 10 meters high (say 82 x 33 feet), which had been 
moved 50 meters laterally and at the same time rotated 180* on 
its axis so as to bring the outlet on the west instead of the east 
side (or as the engineer in charge stated it, "the discharge had 
to be 'oriented' west"). The tank held 4.000 tons of petroleum 
when full; its weight empty was 130 tons. Its thickness was 
from 6 to 12 millimeters = say, 0.27 to 0.53 inch. Its bottom was 
flat, and top rounded slightly. It rested on a beton bed 0.80 
meter -= 32 inches thick. 

The first thing to do was to make the new beton bed in which 
it was to rest; then build a mortared masonry wall 0.50 meter = 
20" high above the level of the old and the new beton bed, and to 
ram and puddle the earth well in the space over which the tank 
would have tcT be moved laterally and turned, because the tank 
was not to be moved on rollers, but floated to its new position 
and turned while floating. The 130 tons weight (empty) on a 
base of 49 square meters gave a draft, for the vessel into which 
it was temporarily transformed, of about 0.27 meter :.= say 10.8 
inches. So a depth of water of 40 to 45 cm. = 16 to 18 inches 
over the cement bed would suffice to tow the craft and turn it 

I have already mentioned that the tank was* flat-bottomed, 
and this shape is not favorable to floating off the bottom of the 
"pond" made for it. But "there are other ways of killing a cat 
besides choking it to death with butter." The little matter of 
flotation was started by pumping air into the tank until the bot- 
tom bulged downwards and let the water under it. It was then 
an easy matter for men with ropes to haul and turn the tank. 
Piles previously placed in position limited the motion and aided 
in leaving the tank exactly where it was wanted. The internal 
air pressure was kept up until the tank was in its new place, to 
prevent the upward water-pressure from dishing the bottom up- 
wards; this upward pressure naturally amounted to about 0.26 ton 
per square meter, or say 52 lbs. per square foot. Naturally, a 
calm day was chosen for the "flitting," as the Scotch call a 
moving. 

The operation was successful and had the merit of being not 
only original, but economical, which is more than can be said 
of much gasometer and oil tank work. 

Robert Grimsuaw. 

* * * 

DROP HAMMER FOUNDATIONS. 
Editor Machinery: 

Jones wrote me asking about a foundation for his steam ham- 
mer. I sent him one or two clippings and later he wrote me 
that the makers of the hammer had sent him prints and he had 
followed them. The next time I saw my friend Smithers we 
talked about hammer foundations. Smithers has four or five 
drops, which he is running day and night. He interests me. 
He has ideas of his own about things. At this time he was 
putting down a foundation for a new 1,200 pound drop. The 
foundation is made as per accompanying sketch. Fig. i. He 
allowed it to harden about three or four weeks before setting the 
hammer in place. 

Just across the passageway is another 1,200 pound drop which 
had been put in several years ago and had cracked the base. 
Pending the arrival of a new one, this base was in use, heavily 
clamped and bolted together. He showed me the blue print of the 
foundation, which had been put down under this hammer and it 
is reproduced in Fig. 2. This was the practice of a first-class 
concern several years ago. Now they recommend the solid 
foundati-n as in Fig. I. Thii is interesting as an example oi the 
growth of the anvil principle. 



On the next visit Smithers had both hammers in opera 
The hammer with a solid foundation was coming down w 
solid "chunk" which indicated that no lost energy was take 




FIgr. 1. A, m«le of concrete oonslatloK of 1 part mortax (1 < 
whita •«iid|, 3 pttrta 3-Uicli broken aton*. Conor«tB tampart evaiyflyi 
ttoUl «»t«r Bppeared od top. B&a« A »Uow«d tbree week* to h*i4«B sad 
<l»mp«ne<l on top. Hammer bsae placed la position and oemantCBorli 
Inokea deep poured la to keep baas In plaoa. B made of 1 part cemaot, 1 1 
white aand. 
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by springy or elastic foundations. The other hammer, while 
ing good work, did not give out the soul-satisfying note of 
new one. Then Smithers began to tell of his troubles with 
bolts which hold the guides to the base. They kept breaking 
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Said he had b«en figuring it out and had come to the conclusion 
Out the anvil or base had to take up the energy of the blow and 
mtorally tried to get away from it. The guides and running 
gt*r were not in so much of a hurry and held back a little. This 
canted a heavy stress in the bolts which had to bring them on. 
He called it the inertia of the parts or something like that. His 
remedy w«s to place an elastic substance between the bolt heads 
and guide fianges, so that no matter how hard the nuts were set 
up there would still be a slight give which would prevent the 
heavy strain on the bolts. The device is shown in Fig, 3, The 
coumerbored washer with the plunger fitting the same prevents 
the rubber from being squeezed out under pressure and in fact 
almost makes of it an elastic fluid. One cannot ordinarily set up 
the bolta so hard that there will not be a slight yield in the rub- 
ber. This he thinks will stop the "snap-the-whip" business that 
has been going on with the bolts. He has had them on one of 
the smaller drops for three or four months and is fitting up the 

others as rapidly as possible. S. 

• • • 

THREADING tApS WITH BHRINKAQB ALLOW- 

ANCE-CHUCKB FOR OEAR8. 
E4U«T Machincrv: 

In the How and Why columns of the April issue, question 
No. 44, "Subscriber" asks how to thread a tap so that it will have 
the right pitch after hardening. There is a toolmaker le«s than 
a hundred mile* from here, who thought he struck a scheme. 
Be made some long taps and found they had shrunk. The 
•cmra to work in the nuts tapped by these long taps are cut in 
the lathe. 
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^^B Ohoaka for Roldl&s 0««r*. 

^^"o make the pilch correspond he moved the tail stock over. 
then set the taper attachment to correspond. To his conster- 
nation and the amusement of the machinist he only made the 
matter worse. If "Subscriber" will thread the tap by this plan, 
he najr overcome the trouble caused by shrinking, as it is po»si- 
ble to thus obtain a slight variation from the correct lead suffi- 
cient to overcome the shrinkage. 

As wc have a great many small cast bevel pinions to bore out, 

I made some special bell chucks like those in Fig. i. The body 

B screws on to the spindle A and is bored out to fit the pinion. 

There is a nut C that fits over this end of the chuck to screw up 

the pinion and force it into the taper. These chucks 

than pay for themselves in time saved in chucking. The 

o will center in the chuck very true. Perhaps a better way 

14 be to get a three-jaw universal chuck, one of the kind 

a removable jaw like the Westcott. and make a special jaw 

Bte that shown in Fig. 2; then you would need a separate set 

ti i«ws for each size of pinion. Sometimes toolmakers find it 

B great deal easier to make tools like these in the shop than to 

ladscc their firm to buy them, even though they may cost a 
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little more than the ready-made. We make a little spur pinion 
with a cast and turned shaft like Fig. 3. Several thousand are 
made in a year. I found it a very easy matter to center the end of 
the shaft, but the other end was more of a job. A belt chuck 
was first made, but was found very unsatrsiactory on account of 
the variations of the castings. Then three set screws were put 
in. but this proving too slow, I made a chuck as follows: The 
bell chuck was u!>«d for the body B. Fig. 4. A nut to fit over 
this and fit snug on the body at S S was also made. In this a 
left-hand buttress thread was cut. In addition to this, three jaws 
like in Fig. 5 were provided. I cut three notches in (he body 
of the belt chuck and drilled holes for a guide on the jaws. I 
fastened these jaws in the body and bored the inside of them to 
fit the casting to be held and cut the thread on the outside to 
fit the thread in the nut. This works very satisfactorily, but 00 
better than a three-jaw universal chuck. W. A Bright. 

Decatur, III. 

• « • 

BAP AND DRAW-PLATES FOB PATTBRNB. 

Editor Machinery: 

I have been very much interested in your letters from 
practical men. but regret that we do not get more hints on 
wood work and pattern making. I note with interest your re> 
ply to J. T. B. in the January number, page 159; also S. M. 
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lt*y »ad Or»w PUl**. 

Preston's suggestions in the March number, page 219, about draw 
plates. In my seventeen years' experience as pattern maker 
at the Tcrre Haute Car and Mfg. Co., of this city, I used the 
kinds of plates described until I found that the sand in the 
bottom of the hole would accumulate and the moulder would 
screw in his draw iron on top of it until he would either lift 
out the plate or burst the pattern out below it. This experi- 
ence drove me to make a rap and draw plate like Fig. I. The 
chamber communicates with the holes to allow the sand, when 
crowded from one hole, to eicape to the other. One hole is 
tapped to draw by and the other left plain as cast to rap in. 
Then I found that the moulder wonid soon rap in the threaded 
hole and spoil his thread, and that I often needed a heavier 
plate. So I made one like Fig. a, with the same chamber 
feature connecting all the holes and also protecting the pat- 
tern from the pressure of the sand under the draw-screw. This 
works well, but lasts only four tames as long as (he first, as they 
will soon rap in all the holes. What will men do then? Just 
drive their old draw spike (the greatest pattern destroyer in the 
foundry) deep into the pattern to draw it by and keep at it 
until the pattern is ruined or you catch them at it and put 
in a new plate. To prevent this I made a draw plate with a 
handle on it to rap against, so that every pattern would have a 
smooth handle to draw it by. See Fig. 3. This one I was per- 
suaded to get patented, which seems to have killed it thoagh I 
have tried to push it on the market at a very low price as 
you see by list enclosed. It is not the purpose of this letter to 
advertise this little pin of mine but to add my experience to that 
of the many who have so kindly given us theirs. 
Terre Haute, Ind E- T. Wiacs. 
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SHOP KINKS. 



A DXPABTlfKNT OF PBAOTIOAL IDBA8 FOB THB SHOP. 

Contrtlmtloiis of kinks, devices and methods of doing work are 

solicited for this column. Write on one side of the 

p»per only and send sketches when necessary. 

TUBBBT TOOIi-MUililNQ MAOHINB CBUCK. 
W. F. Long, San Antonio, Tex, says: I send you the ac- 
companying sketches of several shop devices which I will en- 
deavor to describe in as few words as possible. Referring to 
Fig. I we have what I call a "poor man's" turret tool. This is 
used in the saddle of a common engine lathe by having one for 
«ach operation that is to be performed. It is small work to 




make the change. Fig. 2 illustrates a tool which, I believe, 
lias more good points than others now in use, still I have never 
iound one in any shop during my extensive travels. Among the 
igood points of this tool are ^ the amount of steel saved; 
lyi times more wear than with other tools, which also means 
that amount of blacksmith work saved; a much greater top rake, 
which makes a free cutter, and a less front rake. It will, there- 
fore, carry a heavy cut. Steel ^'' thick is abundantly strong 
for any class of work on a 21' lathe, and steel of Ji" to i" thick- 
ness will be required for larger lathes. 

Fig. 3 shows an extension boring tool which, I believe, needs 
no explanation other than that the tool is held in position by the 
friction caused by clamping the two studs in the shell. This 
-permits the bar being revolved to get the tool to the proper 
position. For a 24" lathe, a bar of i 11/16" made from shafting 
24* long, will answer most requirements, as it can be adjusted to 
the length desired. 

Fig. 4 is a device which has many good features. The pin 
•outlined gives a good idea of what can be accomplished by its 





Fig. 4 
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•use. Although it is quite a simple job to mill such a pin. many 
would spend much time trying to decide the best way to hold the 
same. This tool is quite useful with lathe, planer, drill-press 
.and milling machine, as its capacity is limited only by the dis- 
tance between the bolts. 



BAL.ANCB WBIOHT FOB TUBNINO ORANK-8HAFT8- 

OBNTEBINQ DBIUj. 
O. A. R., Mattoon, 111., sends in the follovring kinks: He s^s, 
"I had some heavy engine center cranks to turn, which, when it 
came to turning the wrist pins, were found so heavy that wei^ 
enough could not be put on the face-plate to balance. So I bad 
centers made as in the sketch, Fig. 5, and clamped the weighb 
on each end and found it much better than balancing altogether 
on the face-plate." 
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Fig. 6. 

In turning a taper, where the tailstock is set over, if the ceottr 
drill be ground with a concave lip, as shown in Fig. 6, it vil 
give better results, as the work will run truer when the tail- 
stock is changed or set to cut straight 

TAP WBBNCH. 

H. J. Bachmann, New York, says: "I send you a few sii|- 
gestions which have come under my observation during sqr 
varied experience. If you own a 2-inch micrometer do not let it 
lie around an Almond chuck. I had a brand new one once and 
it looked so much like the spanner, which is generally missia^ 
that a green "machinist" inserted the anvil in the chuck hole, 
gave the barrel a few thumps with his hand and the drill was bit 
and the micrometer broken. 




ng. 7. 

"The sketch Fig. 7 is that of a tap wrench which will hold 
four taps at once and which I think is very handy where serenl 
sized holes must be tapped in the same casting. The center 
blocks or tap holders may be accurately milled out with a 4S* 
cutter and should be of hardened tool steel. The handles ate 
made the same as an ordinary tap wrench." 

DBILL WITH DIVIDBD POINT. 

Harry M. Johnston, McKeesport, Pa., says: "Having had 

occasion to bore an i" hole in a solid steel forging, I attempted 

to run a J4" drill through it preparatory to boring. Everything 

went O. K. until the hole was drilled with the exception of abort 




Ft«. 8. 

3/16", when the drill refused to cut. Upon examination I &i- 
covered a small, very hard spot in the center of the end of the 
hole. I took the drill, the point of which was fractured, and 
ground a conical groove in the center, as shown in Fig. 8, and it 
cut that hard spot out easy as a pie." 

OBNTBBINa FOBK. 

J. Suess, Chicago, 111., says: "Enclosed you will find a sketdl. 

Fig. 9, of a fork for use in a lathe for centering large numbers of 

small round stock without the use of a dog or center punch, which 

is, consequently, a great saver of time. This fork does the drir- 
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allows the use of ihe square center in the ordinary way. 
I turned to fit the lathe spindle. C is projected beyond the 
t of the spindle and is turned and bored to about the same 
tl IS in the sketch. B is an end view when C is milled out. 
ihowa an end view of one of the prongs or forks wliich are 
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Kd to that each one of the four has a sharp corner on the 
Ae for biting into the work and driving it. Those prongs 
he to be twice as heavy as shown in the sketch. In using 
tool there is no need of stopping the lathe for placing the 
k in or out." 

TAPPIMQ BIO POB OBILL. PBBaa. BTO. 
rank Grriner, New York, says that Fig. ti represents a cheap 
kc«nuide tapping rig attached to a drill press, and Pig. 10 a 
:e*htJl substitute for a following steady-rest, for turning lont; 
ik nnt-ups, etc. A in Fig. n is the spindle of the drill press; 
tb« stationary sleeve, servmg as bearing for the spindle; C C 
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be ait iron frame, in two parts, the upper one fitted and 
Bprd CO B; D D are the studs (four of them) holding C C 
rther: E U the machine steel shank or spindle carrying the 
F, G. H. I and J are gears; K is a spring tempered pin 
mg,lk E, which engages, or is engaged by L in F "goin({ in," 
bjr M in I "backing out"; L M are also spring tempered pins 




^B|B F &fld I. E, which is loose fitting in A. F and I. U 
M upward, when upping. and being engaged through L and 
revolves m the direction of spindle A. till the tap is through, 
be stop collar on top of the spindle compels L and K to dia- 
Ige. When "backing out," the whole attachment is forced 
f froia the work and K is engaged by M in I. which runs in 
oppofitc dtreciion. owing to the interposed gear G. 
if. 10 U iKU-cxpIanatory. C is the stock to be tamed down. 
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\ is an ordinary lathe tool put in tli« too1>poft backward, while 
B is the regular diamond point tool. As will be seen, two tool* 
posts are necessary. Tool-post No, 1 holdt the steadier, which 
has a hole drilled through it to fit the stock snugly, while the 
diamond point tool occupies tool-post No. 2. It is essential to 
have both centers align perfectly and to center the stock care^ 
fully. This being done, the cat is "set." and plenty of oil it fed 
on the work. The shank may be turned down in one cut with* 
out any chattering. 

• • • 

AT THE CINCINNATI MEETING'. 



BBPOBT OF TBB PBO0BBDINO8 AT THE RBCBNT OONYIK- 
TIOM OF TBB A. 8. M. B. 

There Is no city more appropriate as a meeting place for the 
American Society of Mechanical Engineers than Cincintuti. It 
is the great machine-manufacturing center of the country, par- 
ticularly m the line of machine tools, which, because of their 
use in machine construction, are of greater interest to a larger 
number of engineers than any other class of machinery. The 
shops of Cincinnati are for the most part new and modern and 
are good examples of the best practice. Cincinnati itself is the 
center of a large manufacturing district and is easily reached 
from most of the manufacturing cities: of the West As might 
be expected, many Western engineers and manufacturers were 
present who are seldom seen at the meetings in New York and 
other Enitern cities and thus the influence of the organiution 
wa.s broadened and the acquaintance of many of its members 
widenecL On the other hand, many well known engineers who 
are usually present and contribute to the diseussionr were absent. 
and the discussions sulTered accordingly. 

With regard to the discussions it should be said that they 
were disappointing. Under the rules of the society the papers 
presented are first read by their authors, either in full or by 
copious extract as preferred, and then follow the discussions. 
When the papers arc long, much time is consumed before the 
opportunity for discussion is reached and the main object of the 
meetmgs — that of getting together and interchanging ideas by a 
free dt*cussion — is defeated. The present practice curtails the 
discussions, makes the meetings long and tiresome and when, 
as was the case at Cincinnati, the weather is warm, the members 
are templed to devote more time to social matters than to the 
more important professional duties. Ail the papers are now 
sent to each member of the society several days before the meet- 
ings, so there is ample opportunity for all to become familiar 
with them without the customary reading, With this reading 
omitted and with more effort towards drawing out discussions 
from members of the society, particularly upon the more im- 
portaflt papers, the sessions would not only be of itreater inter- 
eat, but the value of the published reports of the meetings would 
be greatly enh.inced. 

The (irn session was called to order by President Charles It. 
Morgan, in the convention ball of the Grand Hotel on Tuesday 
evening, May is. An address of welcome was delivered by the 
Nfayor. and in his response President Morgan impressed the 
fact that the chief aim of the mechanical engineer should be to 
render service, illustrating his point by a personal incident that 
happened over forty year» ago. At that time Mr. Morgan was 
raited to Cincinnati to install some machinery and as lomc 
parts had become broken in transit he went to the shop of Latta 
Bros, for repairs and assistance. "To these men." he aaid. 
"backed by Miles Greenwood, is due the conception, construc- 
tion and introduction of the first automobile steam fire engine 
of America. Seeing one of these engines put out a fire made a 
great impres-sion upon me. and, when it was decided to hold oar 
spring meeting in this city, I looked forward to taking th<*C 
gifted men by the hand, but t find they have both passed oa. 
Cherish the memar>- of these men who did so much to makt 
your homes and the homes and property of our country more 
secure from the ravages of fire, lor in so doing you will en- 
courage some young or engineers who may he hungry 
for recognition or ^i ^ 1" The evcnmg closed with an 
informal raeeptk>n and smoker. 



• On p*g« •97 win be t<mtmt tkauMU vT mtm M ike 9^9*1% r«*d «i tkc Cincln 
mMtaMrtlnc. and la what (oUowt brief ■MnUe* ti aad* only at Ui* •«« lAicr- 
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Wednesday Momlngr Session. 

The first professional paper on the list was that on the value of 
a horse-power, by George I. Rock-wood, which was here brought 
up for discussion a second time, this being a paper that was pre- 
sented at the Jast New York meeting. In Mr. Rockwood's tem- 
porary absence the next paper upon "Hot Water Heating from 
a Central Station," by H. T. Yaryan, was taken up. In the dis- 
cussion, F. N. Jewett. of Chicago, contended that storage tanks 
for systems of this character were not of great utility because of 
the enormous size required to supply heat for any considerable 
length of time. Fred A. Waldron advocated the vacuum system 
of steam heating in preference to heating by hot water and cited 
the system in use at the Yale and Towne works, which runs on 
13 pounds absolute pressure, or 4 inches of vacuum, and all the 
condensation is returned to the boiler. In Mr. Yaryan's paper 
were given 14 reasons why the author preferred hot water to 
steam heating and to several of these Mr. Waldron made reply 
in detail, showing that the objections raised did not prove valid 
in the installation mentioned. William F. Mattis contributed an 
amusing communication in which he disputed the sweeping claim 
that hot water heating would be the system of the future. He 
said that a complete system should supply heat for cooking and 
for power as well as for heating and that fuel gas as a by-prod- 
uct of coke, natural gas and the culm heaps of the coal regions 
deserved recognition as future possibilities for extended heating 
systems. He thought gas conveyed in pipe lines might be as 
profitable as coal conveyed by rail. In reply to the discussion 
Mr. Yaryan said that he advocated storage tanks simply to take 
the excessive heat from the exhaust at certain times during the 
day when the demands for power were greater than the demands 
for heating. He also held that the vacuum system, while prac- 
ticable for factories, was not so for heating, because of the diffi- 
culty in collecting and returning the drip. He stated also that 
wrought-iron pipe withstands the corroding action of hot water 
better than steel pipe and that distilled water, such as is obtained 
from the drips in a steam pipe, is very destructive in its action 
upon both steel and iron pipe. 

The next paper was by Prof. Aldrich upon "Systems of Elec- 
tric Transmission of Power," and brought out very little discus- 
sion. Such opinions as were expressed were mostly in favor of 
the induction motor, largely because of the small amount of care 
required. One speaker suggested that as many as possible visit 
the Bullock Electric Shops in Cincinnati, where all the machines 
are operated by independent direct-current motors. These mo- 
tors are wired in such a way that no resistance coils are neces- 
sary for varying the speeds of the motors. There are four cur- 
rents of different voltages available for each motor and any two 
or all of them can be combined, or the motor can run with any 
single one, thus giving a great variety of speeds, as a resuH of 
the different voltages that can be obtained, either singly or in 
combination. 

"The Design of Speed Cones," by J. J. Guest, and one or two 
discussions upon the paper, were read by title only because of 
their mathematical character. 

Mr. Rockwood's paper was finally considered before the close 
of the session, Mr. Rockwood then being present. At the last 
meeting of the society Mr. Rockwood introduced a resolution 
tQ the effect that a committee be appointed to investigate the 
question of water power privileges with a view to formulating 
st>me general principles that would enable an engineer to de- 
termine the value of a water power confiscated for public use. 
The council held that as both legal and commercial points were 
involved in such a question it was without the jurisdiction of 
the society, and the gist of the discussion at this meeting was 
upon this point. This view was supported by J. M, Smith in a 
written discussion. Mr. Rockwood contended that in its broad 
sense engineering should include as much of commercial law 
and practice as an engineer would ordinarily meet in his" daily 
duties and that the subject came as much within the scope of the 
society's work as the subject of engine tests, which is now being 
considered by a committee. 

Wednesday Evening Session . 

On Wednesday evening was the second session for reading 

and discussing papers. The first paper, by Dr. Thurston, brought 

out a few words of approval from Mr. Rockwood with regard 

to the use of separators in connection with reheaters. The sec- 



ond by Prof. Magruder, upon "The Gasr Engine Hot Tube u 
an Ignition Timing Device," was simply a record of a large num- 
ber of experiments and not of a character to allow discussion ol 
importance, and the greater part of the evening was devoted to 
the paper by N. O. Goldsmith, upon the "Water Softening Plant 
of the Lorain Steel Co.," and that by M. P. Higgins upon 
"The Education of Machinists, Foremen and Engineers'." The 
first of these two papers drew out a valuable letter from A. A 
Cary, New York City, giving a resume of water softening meth- 
ods. He believed that chemical treatment is the most success- 
ful and flexible process and that boiler compounds are suiubU 
for only a few special cases. In the matter of treating water to 
remove stiale-forming elements we are far behind European 
practice. One writer advocated the more rapid treatment ol 
water by using higher temperatures in the heater, which would 
tend to throw down more impurities in a shorter space of time. 
He would treat the water with soda ash only, since this will effect 
the precipitation of the impurities, although it will not make 
them insoluble. In reply to a question as to the cost of water 
purifying at the Lorain Steel Works, Mr. Goldsmith stated that 
the chemicals and labor amounted to about 2ji cents per 1,000 
gallons and that while the plant cost 30,000 dollars, one of like 
capacity, to handle 1,200,000 gallons per day, could be built for 
12,000 dollars. 

The discussion of Mr. Higgins' paper was in genera] favorable 
to his plan for training boys to become useful workmen opoo 
leaving school or to enter a higher technical school upon gradus> 
tion as they desire. He believes in raising the level of a larp 
number of men rather than devoting all education to raising 1 
few to a very high plane, leaving the rest to shift for themselvei 
He cited the case of a boy of 14 years who has completed the 
grammar school course. The boy is undecided whether to go to 
work or to enter the high school. His father thinks he is able 
to support the boy four years more, but then is confronted with 
the idea that at the end of that time the boy will still be unabk 
to earn his living through any preparation he may have had al 
school and it is this condition of affairs that Mr. Higgins wishes 
to change. One speaker made a strong plea for the education 
of the working mechanic and told of his struggles to obtain « 
Whitworth Scholarship in England, as an illustration of the 
difficulties that young mechanics who want an education oites 
have to contend with. William Kent expressed the idea that if 
Mr. Higgins' half-time school should be fairly introduced to 
supplement the work of the technical college, it would be found 
a necessary adjunct of the present educational system and thai 
its methods would become quite generally in vogue. 
Olosln? Session on Thursday. 

Mr. Herschmann s paper upon the Automobile, although upoo 
a new subject, contained little that any one attempted to criticite. 
He had worked out his plans with so much care that his conclu- 
sions appeared to be very well justified. One speaker had in- 
vestigated the subject quite thoroughly and had come to the 
conclusion that all four wheels of an automobile should be driven 
by the motor and should alsti be used for steering. This would 
enable trucks to move sideways as well as forward and back in a 
circle, and in spite of the mechanical complication he thought i 
good mechanical solution possible. It was brought out by E. F. 
Du Brul that because of the steep grades in Cincinnati steam 
carriages were the only ones that had so far met with succesr in 
that city. Heavy trucking is difficult and expensive and he be- 
lieved a successful steam truck would be received there with 
favor. Another point mentioned by E. W. Roberts was that 
gasolene engines can now be made to run with a wide variation 
of speed by changing the point of ignition of the gas in the cyl- 
inder and carriages fitted with them require only two sets of 
gearing, one for hill climbing and one for running on the leveL 

At this session the group of papers upon engine tests by M. L 
Cooley, Prof. Goss and E. H. Foster, which are referred 10 else- 
where in this issue, were read in succession. The closing paper, 
by B. C. Ball, upon cylinder proportions for compound engines, 
was also grouped with these, and all four papers were then dis- 
cussed briefly. j\s time was getting short, there was but little 
discussion. One printed discussion was submitted illustrating 
a simple compensating device for direct-acting steam pumps, 
which was intended to do thr same work as the well-known 
Worthington compensating cylinders. F. A. Halsey criticized a 
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XS uwd in the test reported by Mr. Cooley in determining 
ump friction. This method was by indicating the steam 
>ump cylinders jnd a^ the total power of the engine was 

a small perccptagc of error in the indicator might indicate 
•iderable difference bttween the steam and water ends of the 

which would wronf ly be attributed to friction. He also 
«d the placing of springs in the indicator cylinder, where 
rould be subjected to temperature conditions. 
lowing the papers there was a brief topical discussion of 
reservation of penstocks, in which D. J. Lewis gave as his 
ience that Bitumastic enamel, an English preparation, was 
iperior to anything he had used. 

i arrangements made by the local committee, J. B. SUn- 
, chairman, were so complete and the hospitality extended 
e members of the local society and other residents identified 
he same interests, was unstinted. The thanks of the society 
leae many attentions were extended to their hosts and the 

favorable comments that were made showed that the formal 
ition of thanks was sincerely felt by those who were so 
ute as' to be guests upon this occasion. 

Wednesday afterr.oon. a notably pleasant trip was made for 
U miles down the Ohio River in a specially chartered 
ler. Before the return a stop was made at the immense 
•too plant of the United States Cast Iron Pipe and Foundry 

traday afternoon trips were made by part of the members 

Cincinnati Oyster and Fish Company's refrigerating plant; 
>y others to the shops of the Bullock Electric Mfg. Co,. 
t lunch was served. 

Friday the day was taken for a trip to Dayton to inspect 
orks of the National Cash Register Co. Every opportunity 
riven to investigate the well-known industrial features that 
i«tiagement of this company have adopted. These were 
described and illustrated in two articles published in the 
f of Machinbry for September and October. 1898. Upon 
il a group picture was taken of the guests and they were 
ronducted to the lecture hall where stereopticon views were 
1. The last view was from a negative made but a short time 
e groop, much to the surprise of every one. The guests 

tbtn taken through the works and refreshments were 
1 
t f>Un of personally conducting vjntors to points of interest 

the city was adopted and the ladies who were present par- 
rly enjoyed this arrangement. 

Thursday night the reception and dance at the Hotel Alms 
nc of the most enjoyable occasions of the kind at any of the 
ngs of the society. 

• • • 

3HINB TOOLS, THEIR CONSTRUCTION 
AND MANIPULATION.— 8. 



P BALL AND laRBOOLAB TUBNINO. 

W H. Van Dervoort. 
th ibe regular tools and feeds on the engine lathe, plane. 
Weal and conical surfaces are readily machined. If the sur- 
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ieal or of irregular outline, a forming tool or some 
ll attachment must be used on the lathe to produce the re- 
d oatUoc If the work is of circular section, the forming 
aa B«Dally be used to excellent advantage, as illustrated in 



Fig. 66. In this case the uil-stock cap shown in the figure is 
first chucked, bored at A, faced at B and threaded at D. It it 
then placed on a threaded mandrel and driven on the centers. 
The forming tool E, which is secured in the ordinary tool-post, 
forms the bead and is set in until the proper diameter at F is ob- 
tained. The tool G, held in like manner, forms the hub and 
rounded end of the cap, the tool being set in until the diameter 
at H is equal to that at F. A common tool is then used to pro- 
duce the cylindrical surface I. If the length I is short it would 
be possible to combine the two forming tools into one. As the 
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cutting edge is a long one it is, in any event, desirable to rough 
off the scale and true up the casting before applying the forming 
tools. This can be done by operating the regular feeds by hand. 
If the work does not run true when the forming toot is set to the 
cut, it will be difficult to produce satisfactory results, as the 
spring of tool and work will vary at different points in the revo- 
lution. The length of cutting edge that can be employed de- 
pends in any case upon the stiffness of the work and the rigidity 
of the lathe in which the work is to be done. Another illustra- 
tion of this system of forming is shows in Fig. 67. Here the 
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rim of a hand wheel rounded by the forming tool is shows. 
If the section of the rim is a full circle, as at A, two settings of 
the tool are required, one of which is illustrated in the figure. It 
is here even more important than in the example shown in Fig. 
66 to first rough the stock until it runs true, as the heavy cut of 
the forming tool will otherwise spring the work so that it will 
not run true when finished. For roughing out the rim a side- 
cutting too] can be used to good advantage, setting it at different 
angles to produce a section similar to that shown in the figure at 
B. If the tools are carefully made and kept in good conditios. 
very satisfactory rcsulu can be obtained upon a wide range of 
work, similar to the above examples. 

The tools should be so made that they can be sharpened bf 
grinding from the top surface. If the tool is carefully made and 
the scale removed from the stock, it will do a larger amount of 
work before dulling materially. Forming tools of this character 
are not expensive to make, and, when any considerate amonst 
of similar work is to be produced, will pay for themadvci vcfy 
quickly. 

The tool shown in Fig. 67 may b« used for turning balls from 
stock held between centcnr or in a chuck, as shown in Fig. 68. If 
rhe stock is held in the chuck, the ball will not be disfSgurcd 
with the center bearing. A small tip will, however, remain where 
cut from the body of the stock. In forming balls in ihii manner 
it is necessary to caliper the diameter carefully, advancing the 
tool only far enough to produce a tn» sphere This method 
will be found very convenient in the forming of balls on the ends 
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of handles, the ball in such cases ..ot being cut from the body of 
the stock, and perfect spheres not being necessary. In Fig. 69 
is shown a simple ball-turning device. The shank A of the cutter 
holder is round and fits in a suitable bearing which is clamped 
to the tool block. On the outer end of the shank is secured a 
long lever or preferably a worm and gear mechanism for rotating 
the cutter -head and tool to the work. Although a truer sphere 
can be obtained with this device than by the use of the forming 
cutter shown in Fig. 68. the surface will not be as smooth as 
with the latter. The more elaborate device shown in Fig. 70 is 
better adapted to the turning of large? balls than either of the 
methods above referred to. While this attachment can be pro- 
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vided with a shank and held in the tool-post, it is much more 
rigid when secured directly to the tool-block or in the place of 
the compound rest. The construction of the device is clearly 
shown in the figure. In order to produce a true sphere the cen- 
ter of rotation of the cutter-carrying disc must be exactly under 
the center of rotation of the work, and the distance of the point 
of the tool from the center of rotation then determines the radius 
of the ball. By setting the tool with its point past the center of 
the disc and bringing the center of the disc back from the center 
of rotation of the work a concave section can be produced in the 
work, the character of the section depending upon the relative 
position of centers and tool point. With work held in the chuck 
and the center of the disc under the center of rotation of the 
work, it is possible to produce on the end of the work either a 
convex or concave surface depending on whether the point of 
the tool is back or ahead of the center of rotation of the disc. 

A convex or concave surface can readily be turned with a tool 
held in the common compound rest, the only difficulty being in 
the control oi the feed. When the cuts are light, however, satis- 
factory results can be obtained by moving the rest by hand, hav- 
ing its clamp bolts tightened just enough to steady the motion. 
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The boring of sp'herical sockets can readily be accomplished 
by means of the special attachment shown in Fig. 71. The small 
gear is mounted on the flattened end of a stub center which is 
fitted to the tail spindle bearing. The cutting tool is secured in 
the face of this gear and the gear caused to rotate by means of 
the rack which is carried in the tool-post and actuated by the 
regular cross-feed on the lathe. The catting edge of the tool 
must be set at the height of the center. 

In cases where the outline is irregular and too long to be 
conveniently produced with the forming tool, a common tool 
may be made to do the work, its motion being controlled by a 



guide having the same outline as the one desired and controlling 
the tool on the taper-attachment principle. The general arrangt- 
ment is shown in the top view of a lathe carriage. Fig. 72. In 
this case the slide is disconnected from the cross-screw. BB ii 
the guide which is secured to the bed of the lathe and independ- 
ent from the carriage. The finger A is secured to the slide and 
bears against the guide B B. A cord C is attached to the slide, 
passes over the pulley D and carries the weight W which servej 
to hold the finger A to the guide at all times. The point of 
the cutting tool nuist travel with the finger A. and, tracing the 
outline of B B, produce the same outline on the worlc In thii 
arrangement the tool is usually set to the work by adjusting it 
through the fool-post A threaded adjustment in the finger A 
makes a good adjustment for the finer tool settings. This method 
is applicable only when the cross-section of the work is round 
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If an irregular cross-section is required, a different arrangement 
involving the use of a pattern or dummy is generally employed. 
The dummy is a pattern of the same cross-section as that re- 
quired on the work and is mounted either on the same a^tis n 
that of the work rotation or on a separate axis so geared u to 
make the same number of revolutions as the work. When the 
work is short and both it and the pattern can be mounted on the 
same axis, the former method is, owing to its simplicity, prefer- 
able. In Fig. 73 is illustrated the former method. As tn Fig. 
72, the cross-feed screw is disconnected from the cross-slide rai 
a weight provided for holding the finger against the pattern B, 
which rotates with the work. A second tool-post, back of the 
one carrying the finger, holds the tool that operates on the wort 
It is evident that the motion of tool point and finger is the same 
and that the outline of the work will be the same as that of the 
pattern. I( the two tool-posts cannot be set sufficiently far apart 
to allow for the required length of cut, the finger can be carried 
on a suitable bracket secured to the side of the tool-block. It i» 
quite possible by careful adjustment to start the cut with the use 
of the pattern and allow the finger to lead from the pattern on lo 
the work, thus enabling a long cut to be made with a short pas- 
tern. A careful readjustment of the finger is required for each 
cut in this case. It is not necessary that the pattern be of t!if 
same size as the work section, as it is frequently desirable »o 
make it of a different size. 

It is quite possible to adapt the method of Fig. 73 to internil 
work. In Fig. 74 the work is secured on the tool-block and tht 
pattern on the boring bar. In this case the work moves with tht 
pattern instead of the tool. The example shown illustrate? i^<: 
method of boring an elliptical hole. By using a movable licji 
boring bar a thin pattern is all that is required. As a wide range 
of patterns can be used many forms of cams can be produced bjr 
the above method. 

The same method shown in Fig. 72 is applicable to face 
work on stock held against the face plate or in the chuck, b 
this case the weight is placed at the end of the bed. the guide is 
secured to the cross-slide and the finger to the tail-stock, all u 
shown in Fig. 75. Many outlines can readily be produced in thi» 
manner. The tool is operated by the regular cross-feed mech- 
anism. 

* ♦ ♦ 

In his interesting article upon the genesis of machine de- 
sign in the March number, Mr. W. H. Sargent spoke of the 
slide which moves up and down in the handle of a monke* 
wrench as resembling a toy monkey, and thereby drew an 
analogy. To this Mr. H. E. Madden writes: "The wrench is 
not named from this, neither is it so called because it is a 
handy thing to "monkey" with. The right name is "Moncky." 
Charles Moncky, the inventor of it, sold his patent for $2,000 and 
invested the money in a house in Williamsburg. Kings County. 
N. Y., where he afterward lived." 
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TESTING THE STRENGTH OF MATERIALS. 



m TB8T8 CONTINUED. WITH A DESCRIPTION OP THE EMERY TESTING MACHINE. 

Edwaku F. Millsr. 



vea a general view of a 300,000 pound Emery testing 
lilt by Wm. Sellers & Co.. for the Massachusetts In- 
echnology. The machine can test in compression spec- 
18 feet in length and in tension up to 13 feet. The 
travel of the loading piston is 42"; the maximum 
•e^ of the loading piston is 4^* per minute. The 
rlinder is at the right end of the cut, the weighing head 



The Btralnlnff Cylinder. 
The straining cylinder is a closed hydraulic cylinder with piston 
and piston rod packed with cup-shaped leather packing rings. 
The cylinder is entirely filled with oil, which is supplied and 
exhausted through the jointed folding pipe seen at the right of 
Fig. I. If the machine is working in tension, the oil under pres- 
sure enters at the left hand end of the cylinder and an amount of 
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tad. Both of these castings are supported by, but not 
, a steel frame which forms the bed of the machine, 
si screws 7" in diameter run the entire length of the 
They arc threaded for a length of about 19 feet. They 
{h the weighing head and arc securely fastened to it 
U. Castings through which the screws can slide sup- 
rbt hand end of the screws. 

nders containing buffer springs are bolted to the left 
>f the frame. These springs push on the end of the 
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oil equal to that entering is driven out of the other end of the 
cylinder, back through one set of the folding pipes to the suction 
chamber of the power pump which forces the oil. 

The straining cylinder may be moved along the bed to such po< 
sitions as the different lengths of test pieces may necessitate. 
This is accomplished by rotating two large nuts on the 7' steel 
screws, these nuts turning inside the enlargements seen on the 
sides of the casting Fig. i. The nuts are 4' narrower than ^c 
width of the recess in which they turn, thus allowing for the re- 
coil already spoken of. After moving the straining head to a new 
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tension specimen breaks suddenly, the straining cylin- 
to the right and the weighing head and screws recoil 
in this way the buffer springs get an additional load 
!Oil, till finally they are compressed sufficiently to be 
rt the weighing head to the right. Once started, the 
s back to its original position. The 7" steel screws 
ry whatever load may be put on the specimen. If the 
B in tension, the screws are under compression and 
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position on the screws the nuts must be brought up against (he 
proper bearing side of the recess. For tenuon work the nots 
should be against the right hand side of the recess, and unless this 
is looked to very carefully the machine may be injured. While 
moving the straining head the nuts are driven by pinions engag- 
ing with spur gears on the outside of the nuts and the piniofl 
shafts are in turn driven through sets of bevel gears by a shaft 
turned by a rope wheel An epicyclic train of gears, serving aa 
differential gears, is introduced in this driving roechanisas, Uw 
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object being to keep the resistance offered by the two nuts tlie 
same. If, for any reason, one nut should advance faster than 
the other, due perhaps to a slight difference in the pitch of the 
two screws, that nut, on account of the added work, would turn 
harder than tiit other nut. The differentia! motion now operates 
and causes the nut moving with the less resistance to turn at a 
greater speed till it catches up with the other. 
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FlK. 3 A. Datall of WelBhUis Devlca. 

Weighing Head. 
A longitudinal section through the weighing head is shown by 
Pig. 2. .\ny load applied by the straining cylinder is transmitted 
through the specimen to a draw bar marked 2 at the weighing 
end of the machine. Fastened to tiic draw bar there arc two 
fluted steel pistons marked 3, 3. This bar with pistons is held in 
place by annular flat steel discs ^ of an inch thick. These discs 
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.surfaces of the outer castings. Between two of these castioKs 
there is an outer diaphragm of brass .018" thick. This brass i$ 
spun into recesses, as shown in the drawing. A space of 1-^2' 
wide between the two sides of the diaphragm is filled with a mix 
ture of glycerine and alcohol. The diaphragm is connected with 
the wcigljing mechanism in the scale case by a small copper pipe 
having a hole about 1-20" in diameter. At the left hand end oE 
the draw-bar there are five .springs under compression. By 
means of the hand wheel at the extreme left, the force of these 
springs can be taken as a push, or as a pull, on the draw-bar. 
These springs exert force enough to more than overcome the 



marked 4, 4, hold the bar suspended inside the outer casting. 
Between the pistons there are three castings, 5, 6, 7, connected, 
as sfcown in the drawing. The outer of these is supported by 
flat springs attached to the main casting. The thickness of these 
three castings is a trifle less than the distance between the bearing 

Compraaston of Spruoe Oolumn 



Ftg.SB. ScilI« Oa.s« and Op«rmttatf V'ulvc. 

resistance to bending offc«sd by Ihe" steel discs supporting the 
draw-bar. Suppo.sc tlie machine is to be used for compression 
work. The hand wheel is turned so as to cause the five springs 
to exert a pull on the <lraw-har. As a result, the draw-bar moves 
to the left a very small distance. .As it moves the right hand pi^ 
ton on the draw-bar pushes the castings holding the diaphragm 
to the left till the left-hand one brings up on the bearing surface 
of the outer casting. The extra force of the springs causes i 
slight squeeze to be given the liquid inside the diaphragm. Thi- 
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iMd pressure is transmitted through the copper pipe to the 
cal^ case. 

Id the scale case, Fig. 3A, there is an inverted Mccl cup A, 
laring a brass diaphragm on it» lower (ace. This cup connects 
hroagh the copper pipe with the annular diaphragm already de- 
cnbcd Pressure on the diaphragm is transmitted tiirough the 
necr* B .jnd C to the lever system, where it may be weighed 
>y putting weights in the different scale pans. 
The initial load put on by iJie extra force 0/ 
he five >pring» i» counter-balanced by mov- 
ng the balance weight D to the right. The 
tmfr edges usctl «n the lever syst«m are thin 
tiecc* of steel, driven into slots cut into the 
The machine has to be rated, when 
by comparing it with a sensitive levi*r 
' ■ iipccially (or this use. 

'W» the scale ca^se and oi>craliiig 
rsivv. Fig- 4 *hnw> the locati<m of the hy- 
Irsolic pump with reference to the scale case 
rhc hydraulic pump is operated through .n 
int ... < i,p)( block, the position of which can 
'. at will by turning the hand wheel 
I^B ar/i'>tint oi Oil pumped can be adjusted in 
^H^ay or it can be CDntrullcd by the rcgu- 
HIk ' the scale case The two valves 

^^ handles arc ner<llc valves, the 

Igllt bait^ (inr admitting oil from tlic pump 

It* valve chamber and the left hand valve 
bllt u a leak valve. Inside the valve 
Ilier there arc three ports in a horizontal 
klb« right hand port leading to the ten- 
lend of the straining cylinder, the WV 
^port to the comprcisinn end of the cylin 
»nd the center port to the overllow tank 
If thr «artion of ilic punip. The horizontal 
the top mo\Ts a cup-shaped valve 
iiiy be made to connect either port 
Ittc renter port, and is kept on ita 
^jr lh« pressure of the oil. If the han- 
I turned *<> as to uncover the right hand port and to connect 
Iter and left hand port, the oil under pressure enters the 
»ide of the straining cylinder and the oil driven out in 
|Of the pUton is returned underneath this little valve to the 



.Assuming the extreme motion of the indkator needle to be 
2", the motion oi the draw-bar 2, 3, 3, calculated from the ratio of 
the hydraulic chambers and the mMltiplication of the levers fig- 
ures somewhere aliout I-150.000 of an inch. The motion is actu- 
ally greater than this. 

There is but little transfer of liquid from the diaphragm to 
the scale case and if the indicator needle is kept from vibralins. 



jB also shows the method of weighing the load. The 

Its are gold-plated discs carried in cages moved by four han- 

Satpended from the weighing beam are (our cages similar 

^1« at Woedra OotnourB. 



ric- B. TasUiiM Mkehla*. ■« tocAtad to (b« VmbotmUaj. 

there is no error introduced into the weighing by tbe'stiffness of 
the steel knife edges or by the steel discs 4. 4. 

Fig. 5 sho^is the machine a<i installed at the Engineering Lob- 
oratorries Massachusetts Institute of Technology. 

It may be of interest to quote here one of the many sets of 
tests made on this machine by the students at the Massachttsctts 
Institute of Technology as a part of their regular iaboratnry 
work. 
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fibers but with lugs spaced in such a way that if the cage 
Boved by a handle is raised one notch, one di»c i.<i transferred 
IWn the h«i>dle cage to the Ixam cage. .\t the same time the 
iQtion oi the handle indicates, through figures aC the end of 
Im itidicaior needle, the number of weights on the beam 




The highest axtiiictal heat yet produced is that obtained by \ht 
•lectric furnace and t* tuppo- ' i^e been b< ' ' 'oo and 

ft 700 degrees Fahrenheit. ! be undr ''it the 

electric furnace i» simply an ^.v.;,.. .»rc inclosed .» clo»<d 

crtKible of incombustible material such as graphite or tire-clay 
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INERT AT THE PARIS EXPOSITION. 



W BYBTSM OF OROUPINO- BRIBF NOTES ABODT 
am DIFFBBBNT OLABSBS OP MACBINSBY. 

Aniihkw D Fn.LM. 
mer exhibitions the machinery has generally been 
io one Urge pavilion of machinery. This grouping, 
convenient for the study of machinery as a whole, has 
ded the opportunity for the appreciation of the very rc- 
improvcment of machinery in relation to the mechani- 
of the great industrial estaUishments, and the better- 
their products found in the Exposition of 1900. On 
)d throughout the entire extent of the main grounds, as 
it the Vincenncs annex, are found interesting exhibits 
nery side by side with their products. The principal 
is made in llie Champ d« Mars section, in the succes- 
pavilions on the north and south sides having as a 
t immense electrical display on the western end. There 
t and best efforts of France and the foreign countries 
lyed. A large space in this building is given over to the 
Itates (or the display of electrical apparatus and acccs- 
rhilc the main /\merican machines are located in a 
Bilding at Vincennes. 

departments there arc excellent working models vary- 
'jit from the actual size for machines of considerable 
n> to less than a half inch to the foot where whole tn- 
planta with all the details are accurately reproduced, 
lining section there are some of especial merit. There 
the steam plant with its battery of boilers adjacent to 
irful engines (or pumping air and water or generating 
f; the hoisting engines, correct even to the materials of 
to used; the elevators carrying three and four tiers of 
n with ore from deep shafts shown in the large draw- 
ig about the exhibits. These miniature cars are dis- 
on the proper tracks for conveying the ore to the 
where it is damped automatically, crushed, sorted and 

I the proper bins. There are a number of full sized coal 
tb their customary bracing, tracks, cars and hoisting 

ler hand are the iron ore and the method of its extraction 
ting, the machines for working the iron and a model of 
rame building. One of these machines of especial in* 
S,ooo H P. reversible three-cylinder rolling engine, 
160 revolutions per minute, built by E-hrhardt & Sehraer, 
; for the Imperial Steel Works of Japan at Yawatamura, 
ihtpped after the Exposition. This is the smallest of 
e of this type built by them. 

•hows the solid ciectro-bronie and marble facade'of the 
Jtates section in the Department of Mines and Metal- 
rhis is one of the handsomest facades in the Exposition, 
oond (!oor of the building devoted to threads and fabrics 
f occupied by machinery used in the textile industry. 
L Weaving, printing and winding machines are in daily 

II Several interesting hand looms and a hand em- 
it machine have attracted considerable attention. The 
exhibits in this section, as well as in many others, are 
f worthy of mention. In the French section is a ma- 
' winding rubber with cotton or silk, to make the thread 

weaving elastic bandages. This is ingeniously con- 
ia duplicate to be operated by hand or a motor and 
€ of extension for an indefinite aumber of spool*. On 
IrtBOtt horizontal support turns the spool, bearing the 
krcad, which then passes through two sets of horizontal 
NIC wet immediately below the spool and the other set 
rUontal support below the spools bearing the exterior 
. These rollers hold the thread with sufficient firmness 
tin the initial tension necessary to cause the thread to 
after winding and thus produce a firm covering. The 
iiread is fed through the vertical axes of the two spools 
the silk or cotton, situated between the horizontal roll- 
upper turning right-handed for the first winding, the 
miog left-handed for the second winding, to the revolv- 
ving cans below. The whole is cleverly arranged to be 
>rked by one belt. 

( ahowi some of the textile machinery in the French 
also an electric crane for unloading the exhibit* from 
^cJuw to the balcony level. 




Fig. 3 shows a portion of Iftt French vapor engine exhibit*. 
The great enthusiasm displayed by the French for motor vehicle* 
has aroused a lively interest in vapor engines. Those shown in 
the photograph arc principally stationary engines, ranging from 
tJ4 to 100 H. P.; the principal improvements noticeable being an 
economical increase of motive power. The smaller portable mo- 
tors are exhibited in the adjoining space to the right of the 
picture. There are many electrical vehicles in use. but the vapor 
motors are the general favorites. A* a rule they operate with an 
annoying jar and noise from the exhaust 

A complete exhibit of wood-working machinery is found in 
the same building. The logs are passed through the vertical 
saws of the ripper, cutting' the whole, at the same time, into 
boards of any desired thickness. Then follows the variou* ma- 
chinery for planing, trimming, turning and working. 

In hydraulic machinery both France and Switzerland have 
extensive exhibits of horizontal and vertical turbines for low and 
high heads. 

Darblay Pire et Fils have a complete paper machine in active 
operation showing the whole process from the making of the 
wood or linen-pulp, its digestion, bleaching, dyeing and prepara- 
tion for running, to its transit through the press from the agita- 
tors to the calenders. France has added a unique retrospective 
exhibition of the wonderful rise of the paper-making industry. 

In printing machinery both France and Germany make a good 
showing. The superiority of American machinery is well illus- 
trated by the press shown in the American Publishers' Building, 
where the Paris Exposition Edition of the "New York Times " 
is printed daily. Type-setting by machinery, matrix making and 
casting of a stereot>'pe plate for a sixteen-page newspaper is in 
full view. The perfecting press of the Goss straightline type 
produces 50,000 eight-page papers per hour, printed, cut, pasted, 
folded and counted. 

Fig. 4 shows French hydraulic machinery with belt* of various 
materials in the balcony, that oo the extreme right being a 2.000 
H. P. belt made of strips of leather sewn together through the 
width of the belL 

Fig. s shows the Swiss hydraulic power and electrical ma- 
chinery and a paper machine in the backgroand. 

Fig 6 shows a portable traveling crane for unloading goods 
from cars at the Avenue SufFren entrance to the Electricity 
Building. Behind the crane is the base of the chimney of orna- 
mental porcelain for the Avenue Suffren boiler house. The 
small building to the right is a post, telegraph and telephone 
station. A portion of the Great Wheel of Paris. 300 feet in 
diameter, carrying 1,600 people and modelled after the Ferri* 
wheel exhibited at Chicago, is shown. 

The Department of Finance exhibits a hand press for stamp- 
ing medals and coins, of which there are a large variety on tale 
commemorating the Exposition. A constant crowd of spec- 
tators IS gathered about the money press of The French Society 
of Mechanical Construction and that of L. Pinchart-Deny when- 
ever in motion. The former, of the systeme Thounelier. turn* 
out fifty medals per minute: The latter for sumping heavier 
medals claims an equal share of attention. An electric motor 
is geared directly to the horizontal shaft carrying the two verti- 
cal friction wheels on cither side of the horizontal conuct wheel 
and fixed to the vertical screw-pitched shaft carrying the die. 
By means of a hand lever, the polished surfaces of the friction 
wheels are thrown in contact with the leather bound rim of the 
die wheel, causing the die to descend with any desired speed 
Automatic balances for separating the light, heavy and good 
coins are feature* of the mint exhibit 



One shop proprietor, who i* using variable speed counter- 
shafts for his planers, states that as nrariy at he can judge the 
final effect of the countershaft* is to determine the highent speed 
at which the planer can be r|in. His mechanics adju«t the speed 
of the countershaft to the highest practical point and then allow 
the planer to run at that speed, which it irldom varied. Even 
in the light of this experience he is •til] in favor of *ttch 
countershafts. It is evident, also, that they are coming imo 
more general use for planer driving, largely, probably, because 
they have been improved the past few years and now give tea* 
trouble than formerly. If any object to them a* being not 
strictly in accord with the best ideas in mechanical constructioo, 
there is ititl open the plan of a*lng stepped cone* on the coaa- 
tershaft and the line ah^t. 
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LARGE TRAVELINQ-HBAD 8HAPBR. 

The shapers made by the Morton Manufacturing Co., Muske- 
gon Heights, Mich., have the distinguishing characteristics that 
they operate on the pull or draw-cut principle, the cutting stroke 
being during what is ordinarily the return stroke in the common 
type of shaper. The effect of this construction is to draw to- 
gether the different parts of which the shaper is composed — to 
close the joints, as it were — while the cut is in progress, and the 
harder the machine is worked, the closer the parts arc drawn 
togctiier and the more rigid the tool. An unusually long shaper 
ram can be used without vibration when operated on this prin- 
ciple. 

For reasons that will be obvious, this construction is peculiarly 
adapted for large and heavy work, as. for example, castings that 



ing the shaper ram is capable of moving vertically upon the 
column. 

This column is provided with square rail bearings, and upon 
it is located a vertically moving saddle or apron to which arc 
attached the entire operating mechanisms of the shaper Th( 
front side of the vertical column is also provided with a T-slotttd 
plate. A brace can be placed between this plate and the work, 
thus holding the work rigidly when under heavy cuts. This 
column is also heavily ribbed and cross-ribbed, the metal being 
so distributed as to form the most substantial construction. 

The vertical movement of the machine is 48 inches, logitudinal 
feed 78 inches, and it will admit of 6 feet between the ram and 
floor plate. Its total height is 13 feet and it weighs complete 
about 16 tons. 



ni^ 



7^ 
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Fig. 1, Morton TrsTaUng- baad Draw-cut Sbnper W^olghina Slxtaen Tonn, 



are so large that they cannot be conveniently placed on the 
planer, but which have short faces or bearings to be faced ofT. 
Some very heavy machines have been constructed by the Morton 
Manufacturing Co. for such work, some of which are of a port- 
able type, to be set on any lloor plate on which the work happens 
to be located, and others of which arc attached to their own floor 
plate. One of the latter class is shown in the accompanying 
illustration. 

This machine has a floor plate p'xio' 6", provided with T-»lot8. 

on which the work to he operated upnn is placed. The bed is 

attached to the floor plate at right angles with the T-slotJ, anjl 

is heavily ribbed and crnss-ribhcd, A horizontally moving vgj- 

tical coJumn is gibbciH and fitted to the bed, while the head cirrv- 



Thc ram is made of steel cast hollow, carefully fitted, and pn>- 
vided with wedge gibs for taking up wear. The machine obLiini 
its rcciprocatory motion through two friction clutches located 
on either side of the gearing and belted with an open«and croiwi 
belt from the countershaft, the ratio being such that the ram b** 
a quick return of three to one. The friction clutches are posi- 
tive in their movements and therefore the cutter will work clos* 
to a line and will carry a heavy cut. The shaper feed is operatc<f 
by a self-driving friction. The feed screws are both siationaxy. 
the nuts revolving, they being fitted with ball-bearing thrust col- 
lars. It will be readily seen that by using the crank on the 
right-hand shaft, the spron of the shaper is made to raise jnl 
lower on the column, and by turning the left-hand s<.|tMrcd «halt 
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the cohimn i& fed longitudinally i>n the bed. By this arrange- 
ment hoth feeds are entirely under control of the operator. The 
kc is adjusted by means of tappets on a circular disk, and 
is a lever convcnicniiy placed for the operator, for rcvers- 

f( at any point of the stroke. The driving gearing is all cut 
Irnm the solid, and is encased and runs in oil. 

An interesting and unusual feature of this machine is a milling; 
attachment that is designed for facing in a plane perpendicular to 
the line of direction of the ram, This attachment consists of a 
steel arbor passing through the ram. which has a train of gearing 
at the fear end and which can he easily removed by the operator 

kirhrn it is not desired to use it. The cutter head used on the mill- 
iDg attachment is «een lying on the rtoor plate of the machine. 
^ Power for millmg is supplied through .1 cone pulley and bevel 
frart to a splincd shaft which engages the gearing at the rear end 
l>f ram. It is belted direct from the countershaft and has two 
blunges of speed. The feed when used for milling is taken direct 
from the cone pulley by belting to the encased mitre gearing and 
through the cone pulleys to the friction disk and can be rcgtiUtcd 
by ratting and lowering the friction wheel which engages the disk 
and can be reversed by moving to the oppo.^itc side Connected 
with the shaft of this friction disk arc a worm and gear by which 
puwer is applied directly to the feeding shafts. It will be readily 




HUB* 



Pla. a. Morton SliaiMr at work 00 n Bad Plat*. 

seen that this provides a continuous feed in either direction, enab- 
ling the use of a tool in the form of an ordinary milling head by 
which chipping strips and pieces can be faced from the sides ul 
Urge »"j»ting'. The machine is also provided with a friction 

Intch by which the coamershaft can be stopped and started in- 
odeiitjy of the motor, and with this device, when moving 
die machine cither vertically nr horizontally by power, the ma- 
f hinr itwlf remains idle The vertical saddle is counter-balanced 
an*^ pcwrr is applied through «n endless bclf, direct from the 
motor, which is so an.ttigcd that as the tool raise? and lowers 
it Hr»e» not affect the tension of the hclt«. 

The machine is electrically driven but can be furnished to be 
i*riven with a belt if so desired. It will be readily seen that thi* 
tor can adjust the stroke, control the feed, motor, and the 

tire machine fmm the pLitiorm made for this pur|>o*c. 

As nientioncd abov*-. the machine is also constructe*! so that 
it can be easily detached from the bed. and can be used in con- 
inn with an ordirary flixjr- plate an a portable machine on 

avy castings. It can also be provided with a small table of 
t]»e ordinary box type, which can be b<»hed to the lloor-plate 
and made of convenient heivht. upon which small work can be 
plared. In this way the machine will work successfully on small 



pieces as well as large. The floor-plate can also be conitmcted 
with a vertical Hoor-plate in connection with it. in a pit, to tlia! 
by moving the machine to the front side of the floor-plate, heavy 
castings can be operated upon which could not otherwise be 
reached. 

Cut 2 represents the shaper in the shops of the Hoovcn. Owen* 
& Rentschler Co., at Hamilton, Ohio, at work on a large engine 
bed, planing out the pillow blocks. It will be readily seen that 
the pillow block may be fitted for the cap. and with the range of 
feeds, etc., the entire block may be machined with this tool 
This illustrates only one of the many uses to which this machine 
can be placed. 

9* 

An interesting feature of the preiient census compilation is 
the use of electric apparatus for tabulating the returns. From 
the schedules tilled out by the enumerators, cards are punched 
on a hand machine to correspond with each person's age. color, 
employment, nationality, schooling, parents' nationality, etc., 
the location of the punched holes being determined by the con- 
ditions shown on the schedule. These cards arc punched rap- 
idly, the holes corresponding to the enumeration district being 
done automatically by gang punches. After these cards are 
punched (one being provided for each person V they arc placed 
ill the tabulating machine which automatically registers the 
cards nn dials, each of which corresponds to some one condi* 
tion. such as age, color, etc. 

The nLnimcr in which this is operated is brieily described in 
principle. Imagine the cards laid out in a number of squares 
.ind each square corresponding to some condition which may 
be found by the enumerators and which is providfd for by thr 
• juestions asked. Corresponding to these sqtures is an equal 
number of plunger*, having contact points at their lower ends. 
These plungers are held in a suitable frame which is depressed 
hy a hand lever. When the card corresponding to any person's 
condition in life is placed in the machine and the plungers de- 
pressed, those corresponding to the openings punched ottt make 
electrical conUct with a tiny cell of mercury beneath and there- 
by register on the dials for the contacts made. .Ml the other 
plungers being prevented from making contacts, their dials 
make no record. In fact, if inconsistent holes are punched OOt 
l>y a careless operator, or if a card frimi a wrong district bccomea 
mixed in with those for which the machine is set, the operator 
- at nnce given warning by automatic tell-tales. With one of 
these machines it is claimed that an expert operator can tabniate 
the returns for 50,000 persons per day. 

• « • 

KEYS AND SPLIT HUBS. 



METHODS OP KBYINO PDLLET8 TO TBBIR SHAFTS. 
We h.ive beiorc called attention in these columns to methods 
of fastening pulleys, cranks, levers, etc.. to their shaft*, and have 
tdvocated the u»e of the aptit hub, clamped on tlic shaft by 
means of bolts in connection with a key. In view of two or 
three instancrs of this practice that have recently come ro our 
attcnrinn, w-: will again refer to the matter, believing that what- 
ever will help to abate the evil of keys, pulleys and cranks work* 
ing loose is worthy of attention. 





n«. t. ni. a. 

Very little ti.n]t can be found with a halt which is &r*t lorced 
ont» the shaft and the key then carefully fitted so a* 10 bear cmi 
the two sides of the keyway. Trouble begin* when the shah 
dor« not (orvc into the hole and the light fit i> made by thapiag 
the key so that it beari on the top and bottom, as shown in an 
exaggerated manner in Fig- t. The shaft is then aapporled at 
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two diametrically opposite points, a and b, and the torsional 
strains will easily work the parts loose. 

\Vc frequently see both a set screw and a key employed in the 
same hub, the former ser\'ing in part to clamp the hub to the 
shaft and the latter to keep one from twisting upon the other. 
The usual pc-sition of the set screw is cither opposite the key, 
at point b in Fig. 1, or else it bears directly on top of the set 
screw, produring the same effect as though the key bore on the 
top and bottom and no set screw were used. One way is equally 
as bad as the other, and there is nothing to prevent the hub 
working loose in a short time; when, of course, the set screw 
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will be tightened by some one and the process repeated. If the 
set screw and key nrost be used together, let them be placed as 
in Fig. 3, where the bearing of the shaft in the hub comes at 
three cqui-distant points, the best arrangement to give a firm 
bearing. 

Any makeshift, however, for a solid, force-fit bearing of the 
shaft in its hub is not strictly what may be called good practice. 
The best fit is obtained when the shaft is turned large and either 
forced in the hub or the hub shrunk on the shaft. On the other 
band, the work is often of such a character that neither of these 
methods is either satisfactory or desirable. Take the valve stems 
of Corliss engines, for example. These must sustain considerable 
torsional stress and their movement is intermittent, tending to 
work the valvs levers loose on. their stems. If the levers do not 
fit well enough to drive on to the stems with a sledge, it is quite 
certain that they will caTuse the engineer annoyance; and if, as is 
too often the case, these stems arc finished by filing in the lathe, 
their surfaces will be so uneven that after driving the levers on 
and off a few times, they will be a free running fit on the valve 
stems. On the other hand, if the holes in the levers are reamed 
and the stems ground, the surfaces will be so perfect that they 
will wear indefinitely, but they will also be so unyielding that 
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it is not commercially practicable to do the accurate work needed 
to make the fit? as they should be. The Rice and Sargent En- 
gine Co.. Providence, R. I., at one time were fitting a number of 
3-inch valve stems to cast-iron levers in which standard holes 
were reamed, and it was found that if the stems were groimd J4 
of a thousandth, in excess of the diameter of the hole, this was all 
that could b» allowed to enable one to drive on the levers with 
a sledge, to say nothing of being able to get 'hem off -again. 
No one, however, would pretend that quarter-thousandths of an 
inch are a success in commercial engine works. 

Such considerations as the above, coupled with the difficulty 
of forcing hubs, etc., on or off, has led a number of engine build- 



ers to clamp the hub to the shaft with bolts and then depend on 
the keys simply to prevent twisting, as suggested at the begin- 
ning. While such a method is a compromise, it is not a make- 
shift, and one's common sense will dictate where such construc- 
tion is advisable. In Fig. 3 is a small crank or lever, which we 
have shown in a previous number. This is used by the C. W 
Hunt Co., New York, and has also been adopted by the Lane 
& Bodley Co., Cincinnati, on their latest type valve gear, and by 
thc' Westinghouse Machine Co., Pittsburg, Pa., for the valve 
stem levers of the mammoth Corliss engines now in progress of 
construction for the Third avenue road of New York. 

In flywheel work the Westinghouse Machine Co. adopt sub- 
stantially the same system. One of their wheels is sketched 
roughly in Fig. 4, and will be seen to consist of a solid rim, with 
jhe hub split on two sides. This relieves the strains in the anns 
when the casting is cooling, enables the wheel to be easily pm 
on or taken fiom the shaft at any time, and the bolts will clamp 
the hub so tightly that if the key is properly fitted there is no 
possibility of the wheel working loose. If any doubt the eflicac; 
of the bolts in such a position, they simply need to recall that 
split flywheels of all sizes have always been used with success, 
and it is not a difficult matter to design the hubs of such wheeli 
to have nearly as great strength through the hub joints as 
through any other part of the hub. In Fig. 5 is another form 




of flywheel hub upon the same principle, as made by the Ball 
Engine Co.. Erie. Pa. 

William Sellers & Co., Philadelphia, Pa., use the construction 
shown in Fig. 6 for the tlywhecls of their punching and shearing 
machinery. The hub is split into three sections and is clamped 
by three bolts on each side of the wheel. While this is a some- 
what complicated construction, it has the merit of clamping the 
shaft evenly and of giving almost perfect relief to the internal 
strains in the arms of a solid wheel when cooling in the mold. 
A flywheel could scarcely have more severe work to do than 
one attached to machinery of this character and there is scarcely 
a place where a wheel would be more likely to work loose. If 
the split hub and key work well here, as we presume they do, 
there need be no hesitancy in applying the same or similar con- 
struction in almost any place where it is found convenient to 

do so. 

* • • 

There seems to be au effort on the part of many of the manu- 
facturers in the cities of the soft coal districts to ameliorate the 
effects of the smoke nuisance to some extent. Prof. Benjamin, 
of the Case School of Applied Science, at Cleveland, has somt 
chimney photographs entitled "To smoke or not to smoke," 
which show the results obtained with properly installed mechaoi- 
cal stokers and without any such appliance. Many firms are 
now introducing stokers, down-draft furnaces, etc.. for the ex- 
press purpose of reducing the smoke and with good success. It 
is proven beyond question that the better grades of soft coal can 
be burned in factory boilers without black smoke, except when 
cleaning fires. What is needed is regular firing and suitable 
means for bringing the gases and carbon passing off from tbe 
fresh coal iniitnatety in contact with stifficient heated air to insutt 
combuittiou. 



MACHINERY. 



j«9 



GAS ENGINE DESIGN.— 8. 



TBRB. THBIB OLASSiriOATION AND DBSION. 

E. W. ROBF-RTS, 

s probably no subject in gas engine design that has 
more trouble or annoyance to ihe builder, as well a$ 
ir. of the engine than that of ignition. The writer be- 
t as many engines have been unsuccessful because of a 
ition device as from all other causes combined. The 

that too early or too late ignition— cither one— will 
lling off in power and if ignition is interfered with from 
, and for any length of time, the engine will stop alto- 
Vgain, the economy of fuel consumption depends, in a 
5ure. upon the proper timing of the ignition. 
r that the reader may thoroughly understand the dis- 
f the subject that is to follow, it will be necessary to 
(line the various methods that have been in use and are 
loyed. and to point out the inherent faults of each 
Electric ignition, which is now becoming such a gcn- 
ite among the majority of gas engine builders, was the 
; employed upon a commercial engine. Because of a 
irstanding of the principles involved, it was abandoned 
>n by means of a flame such as is familiar to those who 
old slide-valve Otto engine. Later, ignition by means 
ube was introduced, while in the interim many experi- 
re made with other methods. These method* were 

follows: In an engine experimented with by Mr. 
terk. the writer of the well-known book on gas engines, 
slide containing a grate made of thin strips of platinum 
•t kept at a high temperature by the combustion of the 
le cylinder and retained sufficient heat from one charge 
that which followed. This device was successful with 

I which no explosions were omitted, but in a hit-and- 
od of governing, the grate would cool down during the 
cft until its temperature was insufificient for ignition of a 
^ charge. Another method in which the operation and 
lUies encountered were precisely similar to the above, 
ic of a long bolt screwed into the piston. The bolt was 
f a slender one in order that it might reach incandes- 
lily. A similar device employed was a bolt or pin pro- 
)m the cylinder head into the compression space, 
estion which was made, but which the writer does not 
.3 ever been carried out, was to use a small quantity of 
as phosphuretted hydrogen and to inject this into the 
on. space at the proper time for ignition, the injected 
g the property of taking fire immediately upon coming 

with the air in the charge. A method which is in use 
ral engines employing kerosene as a fuel, is to divide 
ression space and keep a portion of it unjacketed ao 

II remain at a comparatively high temperature and act 
the same manner as the familiar ignition tube. The 
jbe itself is nothing more nor less than a small cylin- 
mber which is kept at a red heat by means of a flame 
iside of the tube and which ignites the charge when a 
f it is driven into the lube and comes in contact with 
1 point on the inner surface. The very latest method 
n is one in which the fuel is not allowed to come in 
iih the air until at the end of the compression stroke, 
'easing the air to a high pressure, it is raised in tem- 
tntil it is heated to a degree equal to the combustion 
re of the fuel and the fuel, being admitted at the termi- 
the compression stroke, burns as it enters. The method 
n just described is that employed by the now well 
eiael motor. 

risk of controverting the statements of quite a number 
fine builders, the writer would say that he believes that 
gnition will, in time, be entirely <siiperseded by electri- 
ds. With the exception of the material of which the 
roposcd, the tube igniter has practically reached a stan- 
I, and as such it is used by the majority of those gas 
lilders who still employ this method of ignition. It 
I a tube having an inside diameter of from ii inch to 
d which is from 4 to 8 inches long. This tube is usually 
d with an outer cylinder or chimney nearly always 
I an innner tube of asbestos. The tube is heated by a 
itnwr giving a flame of sutTicient sixe to bring it to a 



cherry red hear. These tubes are variously made 01 wrought 
iron, of platinum, of porcelain or of a nickel-steel alloy. Wrought 
iron is the cheapest material when the cost of a single tube is 
considered, but, as they rarely stand more than two or three days 
of continuous use, they are very expensive in the end. Platinum 
tubes have a longer life than wrought iron, but are very ex- 
pensive at the start, and, as compared with nickel-alloy or por- 
celain, they are comparatively short lived. The great difHcuhy 
with porcelain is its liability to crack when exposed to a sudden 
draft during the time it is at its high temperature. Nickel-alloy 
will last much longer than any other metal and has none of the 
objections credited to porcelain. 

At the present time ignition tubes arc very seldom made with 
a valve for regulating the exact time at which ignition shall take 
place. The timing of the ignition is regulated entirely by the 
amount to which the mixture must be compressed before the 
fresh charge can drive the products of combustion remaining 
from the previous charge far enough back in the tube to permit 
the fresh mixture to reach the red hot portion. The great objec- 
tion to this method is that the timing of the ignition is very 
imperfect and is scarcely ever exactly twice alike. There are loo 
many factors which will interfere with the proper timing. For 
instance, a leaky piston or valve, a change in the proportions of 
gas and air, or a slight alteration in the location of the "hot 
spot" on the tube, besides quite a number of other apparently 
insignificant factors will interfere with the action of the igniting 
device and alter the lead of the ignition. 




n0. 36. Wlp*-br«*k IcnU«r. 

Flame ignition wilt, in all probability, never be used again on 
a gas engine, for the simple reason that it is troublesome to man- 
age on an engine having high compression, and. in a small 
engine, the percentage of gas used by the ignition device makes 
up a considerable pei cent, of the total amount used for the en- 
gine. It is also quite likely 10 be blown out by any unlooked-for 
current of air or by any leak in the valve controlling the igniUoo. 
It has been practically abandoned for tube or electric ignition 
by all prominent gas engine builders. Electric ignition, which 
is the method now in most general use and which will probably 
supersede every other, with exception of the method employed 
in the Deisel motor, is the only one which the writer believes it 
i» necessary to consider in this article. Electric ignition may be 
divided into two separate classes: the one in which the ignition 
is produced by interrupting a primary circuit flowing through a 
coil having a great deal of self induction, and the other by in- 
terrupting a primary circuit and employing this interruption to 
induce a current of high tension in a secondary circuit, prododng 
a spark which will jump across an air space. The first method 
is that which is known as the make-and-brcak; the other is 
called the jump-spark method of ignition. The make-and -break 
method may be further divided into two classes: the one which 
IS called wipe-break fur the reason that one terminal is caused I'l 
rub upon the other and to suddenly let it go, the circuit being 
closed during the rubbing and a spark emitted just as the elec- 
trodes separate. The other has been called by scTeral naracs, but 
the name which the writer thinks fits the case the best is the tenn 
"hammer-break," In this method, one electrode is forced bard 
against the other, closing the circuit, and then is suddenly with- 
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drawn by means of a spring. Of the two. the wipe-break will 
give a more powerful spark upon an equal amount of battery 
power than will the hammcr-brcak. The objection to the wipe 
break is, however, that the constant rubbing causes a great deal 
of wear and the electrodes need frequent adjustment while it 
usually necessitates a spring within the compression space and 
exposed to the heating effect of the combustion. This objection 
of having the spring within the combustion space has been over- 
come in some designs, but as a general rule the above statc- 
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n«. 3a. BatacDor-braak I^nlMr. 

ments fit the designs that are already upon the market. The 
hammer-break, however, does away with this objection, as there 
is no rubbing and the touch may be sufBciently light to avoid 
undue wear of the parts, so that adjustment need not be made 
except at long intervals. While it has beenolaimed for the wrpc- 
break that it automatically cleans itself of any collection of soot 
or oxide due to corrosion, the hammer-break tray be so de- 
signed that it may be cleaned from the outside without remov- 
ing the mechanism from the cylinder. 

An example of a wipe-break which is in use on a very success- 
ful gas engine is shown in Fig. 35. The two electrodes are 
shown at X and Y. X being the stationary electrode, while Y is 
rotated by the crank E. The electrode X is a flat spring which 



screwing up the threaded rod r to which the electrode X is 
attached. A good feature of this design is that the electrodes 
are placed in the inlet valve box where they are subject to the 
cooling effect of the entering charge. Much of the trouble 
usually caused by the spring X being within the combustion 
.space has been overcome by this arrangement. 
The principle of operation of the hammer-break is shown ia 
, the diagram Fig. 36. In the figure, B represents the battery of 
other source of electrical energy as, for instance, a dynamo. The 
spark coil is shown at c and consists of a core of small iron wire 
about which is wound a coil of insulated copper wire of consid- 
erable current-carrying capacity, No. 14 or No. 16 B. & S. G. 
being the sizes usually employed. The movable electrode is 
shown at P and the stationary electrode at d. The electrode P is 
illustrated as being attached to a flat spring s which is depressed 
by the cam C carrying with it the electrode P and pressing it 
against d. After P has come in contact with d and is prevented 
from moving further, the portion of the spring which is nearest 
the cam is deflected, causing a pressure between P and d and 
effectually closing the circuit through the battery, the coil and 
the two electrodes. As the projection of the cam passes the end 
of the spring, the latter slips off, and electrode P is drawn quickly 
from contact with d, forming a rapid break and producing 1 
spark between the electrodes on account of the breaking of the 
circuit. The circuit shown may be easily traced; one wire frow 
the battery passing to the binding post on the end of d and the 
other to the binding post r on the coil, from the coil the circuit 
continues from the binding post q to the binding post f which is 
grounded upon the engine. The stationary electrode is insu- 
lated from the engine frame by mica or similar material as indi- 
cated by the full color at i. 

The reader should note that the diagram in Fig. 36 is not in- 
tended to represent an actual device which is in use upon any 
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Tig. 37. A Common Form of Bammar-brvak Ignltar. 



is deflected by the projection on Y at each rotation of the crank, 
a spark being emitted as the point of Y slips oiT of X. The 
electrode X is insulated from the frame of the engine and one of 
the wires is attached to it at A. The other wire is attached to b 
or to any other convenient point upon the body of the engine, 
Attaching one wire to the frame of the engine is usually termed 
"grounding" one side of the circuit on the engine. The adjust- 
ment of the electrode X is made by loosening the nut n and 



engine. In fact, the writer does not advise the use of a flat 
spring at any point about a gas engine for the reason that, walcH 
it is tempered with exceedingly great care and skill, it is apt to 
break without warning. The cleaning already spoken of may be 
effected from the outside of the engine by rotating the electrode 
P and at the same time presiding it against the stationary electrode 
d, it being, of course, necessary so to design the mechanism 
that this may be done. 
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n of hatnmcr-break which ij used by a great many ga.s 
mildcrs is illustrated in Fig. 37, the stationary electrode 
lown at d, and being insulated in the usual manner from 
ne by means of the insulation i which is fastened into 
\ P by the nuts n and the plug is then bolted to the 
head or some other convenient portion of the engine so 
point d projects into the compression space. The mova- 
er is shown in the several views at p and consists of a 
I an arm a. Two small rivets of platinum are inserted 
b of the electrodes «s shown at x and y. These points 
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Plf. 38. Jomp-apark itmthoA of IcnlUOB. 

oyed in order to avoid the rapid destruction which wouJd 
c occur if they were not present and if contact were 
tween the wrought-iron surfaces of the electrodes. The 

attached to a shaft b which passes through a bushing to 
tde of the engine and has upon its other end a hardened 
tjection z. About that end of this shaft which projects 
t otitside of the engine, is a helical spring s, one end of 
I fastened to z and the other to the rod Upon some 
tnt portion of the camshaft is an eccentric e carrying a 
Uch passes through a guide g, g being allowed to turn 

pin located at the point h. On the end of f is a 
I steel projection o. As the cam rotates, the rod f is 
t the direction indicated by the arrow, the projection o 
in contact with z, rotating it and carrying with it the rod 
be electrodes are in contact, after which further rotation 
ids the spring s increasing the pressure between the 

and y. Further motion of the rod f allows o to slip off 
X fiies back owing to the tension of the spring and car- 
I it the rod b and the arpi a, breaking the circuit with a 
otion and producing a spark between x and y. The 
•ro the battery and the spark coil are attached at I and m. 
grounded at some convenient point upon the frame, 
design of a device of this kind the following precautions 
c observed: Make the projection d and the arm a so 
' have considerable body, in order that they may not be- 
erheated by exposure to the charge when it is being 

For the same reason the platinum points x and y are 
iy made of large diameter and quite short, say at least 
n inch in diameter and not over 3-32 to an M of ^n inch 
h. \Vherever possible, the igniter points should be 
I the path of the incoming air in order to avoid ovcr- 
as it will be found a rather difficult matter to keep them 

means of the water-jacket. Under no circumstances 
acy be so placed that they are subject to the entire heat- 
It of tfie exhaust as it passes from the cylinder, without 
1 being made for keeping them cool, 
mip-spark method of ignition is illustrated in Fig. 38, 
t follows: Current passes from the source of energy B 
a switch S which is placed at any convenient point upon 
•htft From the battery and the switch, current passes 
the primary circuit of the induction coil R. At a and p 
n the terminals of the secondary circuit of the induction 
I which wires are led to the binding posts x and y of the 
plug. In the figure is shown a magnetic circuit breaker 
i-o^ratton of which is too well understood to need 4^ 

in this article. This circmt breaker a not always used. 



for, in many ca.<es. the designer depends on the induction of a 
single break in the primary circuit The operation of the device 
is as follows; The primary circuit is closed at the proper time 
by the switch S and, in case the circuit breaker m is employed, 
the circuit is rapidly opened and closed producing a series of 
sparks between the points of the ignition plug at q. When no 
circuit breaker is employed, two sparks are formed, one whca 
the primary circuit is closed by the switch and another when the 
circuit is broken. Of the two. the spark made when the^ primary 
circuit is broken is the more powerful and is that generally de- 
pended upon for igniting the 
charge. In some designs, bat 
one of the terminals x y is insu> 
latrd. the other side of the sec- 
ondary circuit being connected 
v8 through the frame, and the ig- 

niter point corresponding to that 
side is fastened to the igniter 
bushing. In case 'bis method is 
used, it is customary to complete 
the primary circuit by means o{ 
wires and not to ground it. as it is 
claimed that if both circuits be 
grounded on the engine, perfora- 
tion of the insulation in the coil 
is quite likely to result. 

The great trouble with the 
jump-spark method of ignition is 
^ - n , ^ j f^ - from two cau«es: one. the bridg- 

ing of the gap at q by a deposit 
of carbon or other foreign matter 
allowing the secondary current to pass without sparking; and 
the other is the breaking down of the insolation due to the high 
tension of the secondary current 

The most practical method of avoiding the first of these 
troubles is to use only the requisite amount of lubricating oil for 
the cylinder and to use a quality of cylinder lubricant which will 
give the least deposit of carbon. The trouble from breaking 
down the insulation may be avoided to a considerable degree by 
the use of a comparatively low tension in the secondary circuit 
It is not necessary to use a pressure in the secondary circuit 
which will jump across a long gap. The best results, in the 
opinion of many experimenters, may be obtained from a fat 
spark which will jump across a maximum gap of H to fl inch 
and to so place the igniter points that they are about 3-3^ to 
^ of an inch apart For insulation, both lava and porcelain 
have been used. In cither case, a good grade of material should 
be employed and the insulation should be thick enough to avoid 
breaking from shock, or piercing by means of the secondary 

current. 
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BALL BEARINGS 



NOTES ON TBB NUMBER AND SIZE OF BALLS TO BE USED 
IN BALL BBABINOB. 

D. T. Randalu 

Recently the writer had occasion to look into the subject of 
ball bearings, particularly in regard to the relation between the 
size and number of balls used and the pressure or load to which 
the bearings may be subjected. A search through available en- 
gineering literature for some recognized standards of practice 
and for results of experiments on ball bearings under various 
conditions, resulted in finding comparatively few articles on 
the subject, except such as relate to the design of bearings, un- 
der light loads, to prevent friction from the twisting or spinning 
motion of the balls. Of these there are many, and the theories 
are almost as numerous as the writers. However, a number of 
important facts and principles were collected from the few ar- 
ticles found on the subject under consideration, and, believing 
that stjch a collection cannot but be of value to those who may 
as yet have had little experience in the design of ball bearings, 
the writer submits the following notes, with no claim to orig- 
inality unless it be in the matter of selection and arrangement. 

The chief advantage to be gained by the use of the ball bear- 
ings are less frictional resistance, and very high allowable speeds. 
These facts are so familiar and have been so often demonstrated 
by experimen!s as to need no further remarks. 

In designing a ball bearing one knows, or should know, the 
greatest pressure to which it will be subjected and also whether 
the diameter of the ball races will be limited by other parts of 
the design. Having this data, there remains to be determined 
the size and number of balls and the best form of bearing sur- 
faces for the given conditions. In general we know that large 
balls are most efficient, but extreme cases of loading or other 
conditions may make it desirable to know the smallest size and 
number of balls that may be used and yet have the bearing 
reasonably efficient and durable. In Kent's Mechanical En- 
gineer's Pocket-Book may be found the following statements: 
"Balls should be of the largest possible diameter which the space 
at disposal will admit of; any one ball should be capable of 
carrying the total load upon the bearing; the frictional resist- 
ance is proportional to the load; friction is inversely as the 
diameter of the balls, probably as the square of the diameter; 
friction is independent of the number of balls and of the speed." 
The importance of ball bearings is gaining recognition, and 
recently experiments have been carried on to determine the re- 
lation between the pressure on the bearing, the number and size 
of balls and the form of the ball races to secure an efficient bear- 
ing; also on the strength of the individual balls to resist crush- 
ing. 

Mr. J. F. W. Harris, in Transactions of American Society 
Mechanical Engineers, 1809, gives results of tests on steel balls 
of several makes, which show that we may expect a one-fourth 
inch ball to break under a load varying from 5,500 pounds to 
8.600 pounds, according to the make of the balls; a three-eighths 
inch ball to break under loads from 10,500 pounds to 14,900 
pounds, and a half inch bail, under loads from 13,000 pounds to 
40,000 pounds (range of values for four makes). In this con- 
nection the author makes an interesting statement to the efiFect 
that few of the common tool steels can be hardened sufikiently 
to resist indentation when pressed upon the balls. 

Owing to the wide range of values obtained it is difficult to 
fix a value for the various sizes. For the purpose of the de- 
signer, the strength of balls of the same make may be taken as 
directly proportional to the square of the diameters of the balls. 
The most complete article on ball bearings that has come to the 
notice of the writer is in Die Maschinen Elemente, by C. Bach, 
who is recognized as the best German authority on machine 
design. As an introductory remark the author says that it rs 
difficult to secure an even distribution of pressures on the balls 
and that this fact must be taken into account when designing 
ball bearings. The following general formula is given: P = 
Kid*. 

In which P = pressure on the bearing, 

I = the number of balls under pressure, 
d =: the diameter of the balh, 
K ^ a variable coefficient. 

As shown by the formula, if the same size of balls be used. 



the allowable pressure depends directly on the number of balls. 
The pressure that may be sustained by one ball under good con- 
ditions is directly as the square of the diameter; that is, one ball 
one-inch in diameter is equivalent to four balls one-half inch in 
diameter. This fact may be explained as follows: All materials 
are more or less elastic; a large ball will be depressed less deep- 
ly into its track before securing a sufficient bearing surface than 
a small one. It is to lessen this action between balls and their 
bearing surfaces, as well as to overcome the inaccuracies of 
these parts, that large ball« are recommended. 

The auihor gives the following values for K: (a) for hard- 
ened steel balls in hardened steel grooves of the shape of an arc, 
with a radius equal to 9/16 of the diameter of the ball; K 
may be taken as high as 4,500, when all the conditions may be 
perfect; (b) for hardened steel balls between flat hardened steel 
plates; K may be taken equal to 90. Owing to the small contact 
between the ball and the flat plate. K is of necessi»T small. The 
fact that the groove of a small radius will permit so great an 
increase of load may be explained as above for large ball!. 
Evidently a groove of the same radius as the ball will endure a 
very heavy pressure, but. as has been shown by experiment, it 
will develop excessive friction, due to its unavoidable twisting 
in its motion about the ball circle: (c) for cast iron balls be- 
tween flat plates; K may be taken between 30 and 50; (d) for 
cast iron balls in ca^t iron grooves in form of a circular arc 
having a radius of 9/16 d; K may be taken as high as 1.800 un- 
der good conditions. The author also treats of the proper forms 
of ball races to lessen friction. As the contact is lessened. K 
must be correspondingly lessened. The above formula enables 
one to determine the smallest size of balls to be used in order 
to secure an easy running bearing in which the wear on the 
balls and grooves will be small. In all cases where circum- 
stances will permit, balls of larger diameter may be used to les- 
sen the frictional resistance. In many lightly loaded and high 
speed bearings, balls of such a size and number are so used as 
to reduce the load on each ball to a mere fraction of that which 
might safely be carried. 

In a series of tests on the friction of end-thrust ball bearings, 
published in "The American Machinist" January 5. 1899, Mr. 
Thomas Hill shows results in favor of flat plates for bearing 
surfaces. The V-grooves or four-point bearings gave about 11 
per cent, higher frictional resistances. Circular grooves, with a 
radius equal to that of the balls, gave high resistances on light 
loads when compared with those of flat plates, but under heavy 
loads there was not so wide a difference. In the same period- 
ical Mr. Reynold Janney gives results of experiments to de- 
termine the necessary angle between two surfaces which are in 
contact with the ball, in order that the ball may be crowded 
back to its proper path, against its own weight, in case it should 
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leave that path by reason of looseness of the bearings. The 
conclusion arrived at is that the angle should never be less than 
25 degrees. This conclusion is of such importance that it must 
not be disregarded in the design of ball bearings. Fig. I illus- 
trates the requirements for a three-point bearing, each of the 
angles alpha and beta being equal to or greater than 24°. After 
deciding upon the number and size of balls to be used, the dia- 
meter of the circle passing through the centers of the balls 
should be found. Or if the diameter of this circle be limited be- 
tween certain sizes, then the propisr number and size of balls 
must be found to correspond. The relation between the ball 
circle and the number of balls of a given size may be found 
graphically by a few trials on the drafting board, but may be 
obtained more accurately by mathematical solution from the 
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(ftct that the radius of the ball equals the radius of the ball cir- 
cle multiplied by the sine, of 180 degrees, divided by the nontber 
ol balh. This may be seen by reference to Fig. 2. Let n = 
number of balls. R = radius of the ball circle. r = radius of 

r 
the ball. Then r = R sin a or R =sin ifio the angle a being 



cq«u] to 



3«o'. 



an 



D = 3R. This result is the exact radius of 



the circle on which the centers of the balls wilt lie when their 
•nriaces are in contact. It is desirable to allow some space be- 
tween the balla. say .005 of an inch between each two balls. In 
general the total space allowed should not exceed one-fourth the 
diameter of one of the balls. If the total clearance be decided 
apon, it can be approximately allowed for in the radius of the 
ball circle by adding to the exact radius one-sixth (t/6) of the 
clearance desired. Below rs a table giving diameters of ball 
circles for one-inch balls. Diameters for otlier sizes of balls may 
be obtained by multiplying the results in the table by the dia- 
meter o( the balls to be used. Thus, if one-half inch balls arc 
to be used, take one-half the diameter of the ball circle found 
la the tabic for the given number of balls. 



t tHmtnmtmtm of CSralaa p*aalos throusb U>a C«it«ra of l-inoli •all* 

DUm 
No. o( of B«ll 

lUIU. Circle. 

15 4,810 

t6 S.t35 

17 S.440 

18 5.758 

• 9 6.075 

»0 6.394 

21 6.710 

»3 7.027 



No. of 

B«1U. 

23. . 
44- •• 

as. . 
36 .. 
97... 
»« .. 
39 .. 
30... 



OUa. 
o(B«U 
Clrclt. 

7.345 
7.«6a 
7«78 
8.896 
8,615 
8.934 
9.349 
9.5W 



DUn. 
H« o( o4 Hall 

tell*. Clixle. 

t a.ooo 

7 «.3«o 

S «.Oia 

9 1,933 

le 3.336 

tt 3.548 

19 S.864 

IS •• 4.179 

M ••• 4.494 

To dnign the bearing after having found the above relations, 
it it first necessary tu locate the centers of the balls on the draft- 
ing board at the distance from the axis of the bearing equal to 
radius of the ball circle, as found by the table or graphically, 

d then design the 

aring parts about the 1 

balls at in Fig. 3. The 

«ign ol the bearing 

rt», to prevent fric- 

o and the consequent 

car due to the twist- 
ing and spinning of the 
la, is accomplished 
making the parts of 

ch shape that each 
ball will tike up a con- 
ant individual axis 

out which all points 
its surface tend to 

tate. this axis being 
til motion, one end 
always pointing to a fixed point in the center of the shaft or 
axle oi the bearing. The various methods of obtaining these 
molts are not within the scope of this paper, and the reader is 
referred to the many articles which have appeared in recent 

technical literature. 

• • • 

BOATING ON THE OHIO. 

To an eastern mechanic there h no more tnicretting feature in 
c Central West than the light draft river boats. Those who 
attended the Cincinnati meetings of the A, S, M. E. and went on 
the excursion down the Ohio River had a good opportunity to 
stady the marine architecture of that section, and many com- 
mented on the apparent discrepancy between the shallow draft 
and the spacious cabin and deck room of some of the boats. 

These vessels draw from one to two feet of water only, and. 
of course, all freight must be carried above deck. The actual 
loonagcs, therefore, are not at great as the imposing appearance 
the craft would indicate, because the deep-draft vessels with 
e contrast them carry immense cargoes below the water 
e, besides the freight, live and otherwise, on the decks. 
The chief aim of the builder appears to be to make a boat as 
flexible as possible — something that will squirm over obstmc- 
aboot as a snake overcomes obstacles in his path. Accord- 
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ing to all accounts it is entirely possible for 1 boat to navigate 
a considerably less depth of water than its own draft; in fact, tt 
is said they will iiavigate a heavy dew. While we have not seen 
It done, it is asserted that to float over any ordinary obstacle the 
bow is lifted as high as possible by uckle attached to heavy poles 
driven alongside into the river bottom. The engines are then 
reversed full speed, which rushes the water ahead, upstream; 
and when the wave returns the engines are driven ahead and the 
boat thus rides the wave and mounts the obstacle. The ma- 
chinery is peculiar to itself and has been developed by years of 
experience with the trying conditions of river navigation. It is 
hard to make an eastern man believe that the valve gear and 
other details could not be advantageously modified, but western 
men refuse to admit that any other type would do the work at all 
and we presume that if shallow rivers exist in Jupiter or Man, 
they would expect to find that substantially the same class of 
machinery had been developed for the boats there as here, SO 
perfectly does it fulfil the conditions. 

Both stem and side-wheelcrs have horixontal engines with 
very long stroke, which are capable of running cool however 
much their flexible foundations may twist or deflect. Cams are 
employed instead of eccentrics, which give an intermittent mo- 
tion and fixed cut-off to the gear. Poppet valves are used and 
they are operated by a tappet motion and reversing gear, similar 
to one of the earliest locomotive reversing gears. There are two 
engines on each boat which are independent except for connec- 
tions calculated to keep the two valve gears in unison. On some 
of the engines the gear is simple and on others very compli- 
cated. On ail of them it is noisy. 

The stern wheelers have hexagon wheel shafts of wrought iron. 
The arnui to which the paddles are attached are bolted to cast- 
iron spiders or hubs, with rough hexagon holes to fit the shafts, 
and they are attached to the shafts by wedging in place. Tbe 
connecting rods are as likely of wood as of iron and in any case 
arc so long that they must be trussed to prevent deflection and 
vibration. 

The boilers as well as the engines have characteristics oi their 
own and arc a modified form of the ordinary horizontal boiler, 
but without the brick setting. The newer boilers generally have 
two or more flues. The shells have a sheet metal covering, lined 
with fire brick, and the covering is far enough from the boiler to 
leave a passage through which the gases from the fire box can 
pass around the outside of the shell, before returning to the up- 
take, through the flues. About 125 pounds pressure are carried 
.ind it is usual to have a float water-level indicator in place of a 
water glass. 

The H-aters of the Ohio rise and (all to such an extent that 
none bat Boating wharves are possible and ordinarily no wharf 
IS needed at all. The boat runs close in shure, and the gang 
plank, which is ever ready, suspended from a derrick on the 
forward deck, is swung out far enough to rest on the dry land, 
while the hawser is made fast to any convenient tree, or ptrbapt 

not made fast at all. 

• • • 

Two or three times we have called attention to the practice of 
cutting spiral oil grooves in the shafts and journals of a machiite 
instead of in the bearings in which the shafts run. Two months 
ago we reported that this practice was followed by the BuUard 
Machine Tool Co.. Bridgeport, Conn., and we have also ob> 
served that it is practiced by a number of other builders. While 
we believe this is the most satisfactory plan (or oil grooves, (or 
many classes of work, its greatest advantage is rcalued in ex- 
tremely heavy machinery. Oil grooves will fill up and in heavy 
machinery they will not only fill up mitii dirt, but with particles 
of the soft metal of which the boxes are generally made This 
is particularly the case when the bearings are new and the shafts 
are seating themtelvcv .\t that time the most oil is needed and 
it is the most difTicull to get oil to the bearings because the 
grooves arc filled up during the first few day'f run. The writer 
noted recently a rollmg mill engine of several thousand horse- 
power that was being built by Mackintosh. Hemphill & Co., 
Pittsburg, Pa , in which grooves in the shaft were specified by the 
engineer contracting for the engines. In work of this class U 
is almost impossible to lift the shaft in o~der to remove tbe 
shells for cleaning, but where the grooves are in the shaft they 
can not only b« cleaned easily, but they distribute the oil more 
thoroughly. 
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A NBEDED 5HIFPINO LAW. 

The general public is probably not aware of the enormous 
annual loss of lives and property at sea due to the wrecks of 
what are known as "tramp" steamers. Tramp vessels are those 
having no fixed sailing routes, but depending on shipping car- 
goes from any port to any other port and there again securing a 
cargo which will yield a profitable monetary return. In some 
ports they are disappointed in securing cargoes and have to make 
long trips in ballast. Often the ballast is quite expensive, as it 
repicsents considerable labor cost for the mere haijtiliiig, to which 
often must be added charges for the material even if nothing but 
broken rock. Under siich circumstances many commanders 
take on board only enough ballast to submerge the propeller to 
about half its depth. The result is that the propeller thrashes 
the water in a manner that is very destructive to the shaft and 
the adjacent plates of the vessel. The continual bending strain 
caused by a partially submerged propeller will eventually break 
any shaft whether large or small and whether made of the best 
steel or ordinary wrought iron. The only diflfcrence found in 
the materials composing the shaft or its size, is that the time 



limit for the best materials and larger shafts is' longer thao that 
for the weaker ones. 

-Almost all countries now have maritime laws prohibiting the 
sailing of all vessels loaded beyond a certain water line, as it 
has been found necessary to have such laws to defeat the planj 
of unscrupulous parties who would not hesitate to dispose of 
ships and cargoes to the maritime insurance companies by load- 
ing their vessels excessively so that they would be likely to 
founder in the first storm encountered. A law which would Hiq 
prohibit the sailing of all steam vessels without sufficient Udmg 
to immerse the propellers, is equally as needful, as the dangen 
of wreck and los^ in mid-ocean from failure of the machinery, are 
nearly, if not equally, as great as those arising from excessire 
cargoes. 

* * m 

A CHANOB FOR ORBATER USEFULNESS. 

The departments of experimental engineering in ihe variotu 
colleges and technital schools have been developed to such an 
extent that they are prepared for any of the problems in mechan- 
ics that are capable of solution through experiment. With to 
many well-equipped laboratories, all of them doing good work, 
it is evident that there is the opportunity for a large amount of 
investigation that would be of great value to engineers, de- 
signers, etc. As a matter of fact, however, the results of their 
experiments are not available to any such extent a« they ought 
to be. There is no certain and regular channel through which 
the results of tests can be reported and while they are sometimes 
brought to light through the proceedings of the engineering 
societies or through the publications of the colleges themselves, 
most of them are never heard of at all. 

In the next place, many of the experiments are practically 
duplicated in the different laboratories. While this is necessary 
to a certain extent, because of the educational value of certain 
standard tests, it is apparent that there must be considerable 
waste energy in conducting special tests so long as each labora- 
tory works independently of the others and in a measure dupli- 
cates their work. Few laboratories, moreover, can undertake to 
carry a series of experiments to completion within a reasonable 
length of time aud their work therefore lacks the completeaess 
that is to be desired. 

The work of these laboratories, we would suggest, measured 
by its practical utility to the engineering public, could be im- 
proved by arranging for concerted action, so that a number of 
laboratories throughout the country could be engaged in differ- 
ent phases of the same subject at the same time. After a suit- 
able interval these results could be collated and prepared for 
convenient reference. This method of working should be ar- 
ranged by mutual agreement as to subject, system of testing, etc. 
so that no tests would be duplicated and the results would be 
comparable. 

A better plan, however, might be for the American Society of 
Mechanical Engineers to appoint a committee to lay out a series 
of tests of general utility and arrange the details for its success- 
ful prosecution. The committee could then invite the colleges 
having suitably equipped laboratories to conduct some part of 
the series of tests, if they cared to do so; and it is safe to predict 
that the chairman of the committee would be able to present one 
of the most valuable papers that has been published in the pro- 
ceedings of the society. It would be a paper that would arouse 
an unusual amount of interest because of the large number of 
people personally interested in it and it would, in our opinion, do 
as much as any one thing to bring those who are inclined to be 
sceptical about technical schools into full sympathy with them. 

If such papers, covering their subjects with a fair degree of 
completeness, were presented from year to year, they would in- 
crease the value of the society's publications more than several 
papers containing reports of tests- upon different branches of 
different subjects. The papers would be looked forward to by 
many readers and would be carefully preserved by them. 

It is generally admitted that in educational work it is better 
to take a student through one sulyject thoroughly than to give 
him a smattering of many. The same principle holds in dis- 
seminating information among the public. It is better for them 
to have complete information upon one subject, in convenient 
form for reference, than for them to be obliged to seek for in- 
formation from several sources, and then find, perhaps, that the 
available information is still incomplete. 
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One whose vision and experience have been centered eait of the 
Allcffhrny Mountains and who has been taught to believe that 
"Whatsoever things are true, and right, and of good report" in 
machine tool construction must be necessarily rooted and 
grounded in "Yankeedom" (and there is a good deal of truth 
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"hitched his chariot to a star" and might possibly overlook some 
such mundane things as a well kept casting shed; and jtt it it a 
fair guess that such a shed would save him much more ncrroos 
force than a knowledge of the equation of the planets in hit po»i- 
tion of foreman or superintendent. 

The vriter once heard a gentleman who had recently visited 
one of the large packing establishments of Chicago say: "la 
those places they utiliae everything but the squeal of the porker." 
It may not be possible to arrange a machine shop with such a 
small percentage of waste as that, still the enterprising (oremaa 
to be successful must continually fight waste — waste of material, 
of supplies, of tools and especially of time. To this end. whether 
the shop is large or small, it should be so organised. 

Fifteen years ago it was common practice, even in Large con- 
cerns, for the individual mechanic to go into the shop yard or 
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in thai creed) is pleasantly surprised and possibly benefited by a 
leisurely trip, commencing at Pittsburg and following, not too 
closely, the Ohio Valley. Here he may witness the virile growth 
of many modern manufacturing plants that have sprunn into 
existenrc during the last decade or so, as well as some very fair 
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Heoelved the above material; 

n«. a. 
specimens of what I think "Chordal" calls "shopitecture," tome 
of which have been illustrated in this valuable paper from time 
to time. Time would tail mc. however, to write of tlic many 
modern »hops that arc to be found in what is known as the 
Cincinnati district, and of which Hamilton is no mean factor, or 

Ut No. 



cleaning shed and sort out the parts he required, put on his 
initials with a piece of chalk and try and work up a "stand in" 
with one of the helpers to deliver the same to hit lathe or planer 
as the case might be. 

All this go-as-you-please method is now done away with and 
various plans arc adopted for the distribution of raw material 
Our plan is briefly this; 

When castings come in from the foundry, they are firtt weighed 
in bulk as so many thousand pounds received that day. and credit 
given the foundry or foundries as the case may be. They are 
then assorted by the man in charge and checked up to see if the 
order is delivered in full. Any shortage is noted and a memo- 
randum given the head stockkeeper, who then compares it with 
the foundry list and notifies them of such shortage If the cast- 
ings are not immediately required in the shop, they are placed 
in bins properly labeled and the number of pieces marked on the 
Lice of the bin. as for instance: E. L. 263-39, which, translated, 
would read. Engine Lathe, pattern number j6j. ,20 pieces. The 
size and style of the machine is denoted by the pattern number, 
each machine taking the number between given limits; for 
instance, 14" Lathe o to 30o, 16" Lathe 250 to 450 and so on. 
Upright drills are denoted by pattern symbols L. and L. L., 
radial drills by R. D., sensitive drills by S. and so through the 
entire line. Thus at a glance the stockkeeper or foreman can 
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of the many excellent productive organizations therein. What 
brief space 1 haxe to consume is to be used in a short sketch of 
the Hamilton Machine Tool Works, and while it is not presumed 
that anything new will be noted, still something of interest may 
be developed that may be useful to the young "lechnic" who ha» 



tell ju«t what pieces are c^niplete for a given lot of machinca and 
order them delivered accordmgty. It is obvious that to profit- 
ably manufacture tools in lot* of from $0 to t$o a large stock of 
raw matcnal must not only be carried, but the d'fferent parts 
must be machined at the one setting up of the machine tool, as 
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odicnrise nothing macfa is grained in time and a large stock of 
raw nuterial is carried witboot any compensation. 

Ttit inachioc tools in these shops are arranged in departtnfntf 
Tbe tttrning, chucking and flat turret lathes, as will be sees by 
the photographs, are laid out in three long lines the fnll length 
of the shop and placed as close together as possible. Arbor 
pre««es are placed at short inter\-als so iha: very little tinoe ts 
lost in rrnioving work from arbors and the old practice of "tour- 
ing" the shop to hunt a sledge-hammer and blocks is relegated 
practically to tbe past. All the planing, shaping and slotting 
tools arc placed in a double row so that work of that class ii all 
kept together. The planes, as will be noted, are served by tram- 
way for all loads to 1,200 lbs. This is a very desirable feature for 
rapid! ]r handling medium-weight pieces. Heary pieces, of course, 
require a traveling crane. 

Gear- and rack-cutting and milling forms another department 
la this will be noted among others: Brown & Sharpe. Fellows. 
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and Gould and Ebcrhardt gear cutters and Ga^^'in millers. The 
Fellows gear shaper attracts a good deal of attention from 
visitors on account of its novel mechanism. A gear testing { 

machine and cutter grinding machine are necessary tools in this 
department. The gear testing device is shown in Fig. A and 
needs no explanation. The erecting Soor is well lighted from 
the roof and side and is provided with overhead traveling cranes 
and tramways so that work may be expeditiously handled. 

A full line of drill presses, from sensitive to radial, is arranged 
contiguotts to the line shaft and takes care of the drilling. 

The pattern and drafting rooms occupy the second floor. The 
drafting room is well lighted with a northern exposure and fitted 
out with removable board tables and parallel ruling devices. 
.Auxiliary tables fitted with drawers for the reception of data 
sheets, memoranda, instruments, etc.. add to the convenience of 
the room. A large cabinet, properly labeled, tells at a glance 
where to find the proof folio for a given machine. 



4 
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The stock room for finished parts acts as a $ort of clearing 
house between the machine and erecting departments, and li an 
invaluable receiving, checking and distributing center for (he 
onc-bundrcd-and-one small parts that enter into a lot of toots. 
Our method of following up a given piece of work may be illus- 
trated by taking some piece and tracing it from the casting shed 
to the shipping platform. We will take a spur gear, »ay for fifty 
machines. The foreman goes to the casting shed and notes that 
there are 55 pes. L14, and gives the man in charge an order hke 
that in Fig. B. 

He takes them from the bin, weighs them, and charges their 
weight, say 381. against the lot. They are then delivered to the 
rhncking lathe and the operator receives a piece work card 
(Fig, O for his operation and a transfer card (D) is placed 
with the castings and is receipted for by the operator. Smith. 
After boring, facing and reaming they are passed on to the en- 
gine Uthe, where Brown receipts to Smith for 50 pieces and 



finishes them up complete, except polishing. They are then 
polished by Fiskc and sent to the gear room. After Hall has cut 
the teeth they are taken to the stock room, inspected and »i- 
cepled and then are held subject to the final order o( the erecting 
foreman, which cancels the card and accoontt for CTery pit<t 
worked upon. 

Of coorse, there arc always a eeruin ntimber of de^tttre cast- 
ings or pieces witli poor workmanship, and tliis is traced and 
t4km care of upon the accompanying blank fonn(Fi<. E), which, 
aiter scrutiny by the snpenntendrnt, is forwarded to tbe Mock* 
keeper to replace the parts thrown out. It will be imdentood 
that this system applies principally to small parts, and is very 
little trouble after it is once installed. 

The daily time cards (Fig. F) are collected from boxes placed 
conveniently about the shop, before eight each momtng. and arc 
countersigned by the foreman oi each dcpanment. Thry arc 
then entered upon a weekly slip and finally npon die coal boolc 
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Caretully designed Jigs and templates fitted with groond sted 
bushes assist in the rapid duplication of parts, and standard pUip 
and limix gages bold intemal diameters wbere they 
Drive, tight, loose and nmning fits shoaid always be 
the shaft or itmL 

But I am afraid tny patient readers may tiAik Aese "Saap- 
Shotj," tmdnly "exposed." so close by eaitcndlng a eonCal ii»- 
vitation :o vi*it our works. 



Leslie's Weekly makes a statement nrhich forcibly shows the 
effect of labor-saving machmery when it says that the Chinese- 
are a nation living m brick houses in a land witHout a brick- 
making machine. All the millions of homes in the thotisand* 
of walJed cities are built of brick, and every brick nude by hand. 
These bricks are made by labor costing but ten cents per day, 
nil] they cost more than our machine brick made with labor 
costing twenty-fire times as much. 
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L.ATHI ATTAOHklKNTS. 
W. H. Van Dkkvoort. 



e uce of special attachments on the lathe frequently makes 
ible the machining of work that could not otherwise be ac- 
tlished on this tool. This was in a measure illustrated in 
iirthod shown in article 8 for the turning of spheres and 
. The following examples will serve to show a few attach- 
■ which will often be of great value, especially in shops 
tg limited equipment, and where the lathe must often do 
IrOi'k of milling machine, boring mill or shaper. 
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Fig. 76 is a patented device used on the lathe (or the 
ing of ciX'SS-head pins or other surfaces the nature of which 
ents the possibility of complete rotation of the work. In 
device a sleeve carrying two gears is secured on the nose 
le lathe spindle. The gear next to the spindle bearing is 
d to ihe sleeve and rotates with the spindle. The second 
which carries the work driver rotates freely upon the sleeve. 
first gear meshes with a larger one that is carried on a 
Icct secuicd to the back of the head stock. A wrist pin in 
■ce of the Urge gear drives the rack which, as shown, gears 
and drJVrs the loose gear and thus causes the work to rotate 
jendent of the spindle rotation. By properly proportioning 
liamctcr 01 the gears and the stroke of the rack, the work 
Ijc made to oscillate back and forward through any desired 
of the revolution, while the spindle has continuous forward 
ion. Tluis in the turning of the cross-head pin shown, the 
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held moves through rather more than onr-haU of the full 
ntton, thus enabling the turning of a little more than one* 
of the r>n. The cross-head is then changed en<l lor end 
e centers and the other half turned. Frequently, with crass- 
t to be osei'. in single acting engines, where the pressure and 

arc always on one side of the pin, a large fiat can be ma- 
d on the non-bearing side of the pin and sufficient rotation 



obtained to completely finish the pin without changing ends 
with the work. It is, of course, possible to turn a pin of thi» 
character without any special attachment, by either pulling the 
belt backwarci and forward and driving the work in the ordinary 
manner or by allowing it to rotate free on the centers and oscJ- 
latmg it by means of a wrench or lever. These latter methoda 
are slow and require an extra workman. 

Fig. 77 serves to illustrate a class of attachments that can be 
advantageously used (or performing milling operations on the 
lathe. The attachment shown is secured to the tool block >n the 
place of the tool post. The construction is such as to provide 
for suitable vertical adjustment, and the milling cutter to be 
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used is carried on an arbor held between the lathe centers. The 
attachment shown is suitable only for tight milling operations. 
as it is not sufficiently rigid for heavy work. An attachment 
constructed along the same lines and attached to the carriage in 
place of the cross-slide can be made sufficiently rigid to enable 
heavy work t<i be done upon it and will, in the absence of a mill- 
ing machine, be found a most useful device. If it is required to 
bore a hole in a piece of work parallel to another hole that has 
been bored in the lathe, it is necessary to offset the work until 
the required bore is concentric with the axis of rotation. 
This involves very accurate chucking, and if the work is large, 
the swing of the lathe will frequently not permit sufficient offset 
When enough work of this character is to be done to warrant it^ 
construction the attachment shown in Fig, 78 will be found very 
satisfactory. Its construction is simple, consisting of a suitable 
bearing that can be secured to the tool block and carrying a 
spindle or boring bar. A pulley for driving the bar can be at- 
tached directly to its outer end, or if the amount of use the at- 
tachment is to be put to wilt warrant it, it can be constructed as- 
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shown in the figure. The spindle in this case is provided with ai 
taper bearing at F to receive a tap«r shank drill, an end milling 
cutter or a short boring bar. The outer end of the spimile car- 
ries the gear B; gear C meshes with B and ii carried on a rad- 
ially adjustable stud. Gears B and C should be made to inter- 
change or even be replaced by others, and thus provide (or 
changes of speed on the spindle. The driving pulley K is csr> 
ried loose on a suitable stud D, which clamps over the noac of* 
the tail spindle. A- pair of univenat couplings with a teleseop' 
ing shaft connects R and C and transmit* the power. In the 
operation of this attachment belled power' is transmitted to E 
and to the regular lathe feeds used for advancing the cutter to 
the work. Th-: (are plate must be blocked to prrrent the work 
from turning. In Fig. 79 is mitown a matisiaetory method of* 
blocking the (ace plate and, at the same time, o( providing an 
adjuxtraent for accurately locating the poaibon ol the bore. An 
attachment of this kind will frrqurnUy be tomA qttife valoabk- 
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as, for example, in the boring of a crank disc for shaft and crank 
pin. the attachment boring the hole for the pin with reasonable 
certainty of getting it parallel with the bore for the crank shaft. 
In Fig. 8c is shown an attachment secured to the car- 
riage of an crgine lathe for turning shafting. With this device 
the shaft is roughed down by two tools set opposite to each 
other, which serves to balance the pressure of the cut and reduce 
the spring to a minimum. After the roughing cuts, it passes 
through a suitable bushing held in the head and receives the final 
sizing and finishing cut from the tool shown at the back of the 
attachment. The device is simply a follow rest carrying three 
tools instead oi one. 
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f^lC. at. Davloe for BaoklnK-off Cuttars. 

An ingenious patented lathe attachment for backing of? of the 
teeth 01 milling cutters is shown in Fig. 81. In a device of this 
character either the tool or the work must be given a slight 
in-and-out motion for each tooth on the cutter being relieved. 
In the case shown, the tool is held in the tool post and advanced 
to its cut in the ordinary manner. The mandrel A of the at- 
tachment has its centers slightly eccentric, the amount of the 
eccentricity being enough to produce the desired amount of re- 
lief on one tooth of the cutter if mounted directly on the man- 
drel. The arm L is secured to the mandrel and driven from the 
face plate by the carrier D. The sleeve B, which carries the 
cutter being operated upon, revolves freely upon the -mandrel. 
The gear b i^ secured to the sleeve and the gear a is loose on the 
•leeve, and i» held ircftii rotating by the arm d which is secured 
to it and rests upon the top of the tool; c is a pinion carried 
loose on the stud D and gears with a and b. Gear b has a 
smaller number ol teeth than a, and as a does not rotate, the 
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rotation of the pinion c around a advances b and the sleeve and 
cutter a certain fix«fd amount at each revolution of the mandrel. 
The geared ratio is such for any given number of teeth in the 
cutter that the advance per revolution is exactly equal to the 
circular pitch of the teeth in the cutter. The turning is such as 
to bring a tooth to the tool when the center of the mandrel is 
farthest from the tool, thus giving the relief as the tooth 
advances to the tool. It is evident from the above that the space 



between the teeth must be at least equal to :he length of the 
tooth. As this division of space and tooth in relieved milling 
cutters is not usual, it is necessary to allow the cutter blank to 
stand still while the mandrel is moving through a part of its 
revolution. This is accomplished by making the circular pitch 
of the teeth on about one-half the circumference of b equal to 
that of the teeth on a and the teeth on the balance of b of some- 
what greater circular pitch. For that portion where the teeth 
are the same on a and b, the pinion simply turns arotind both 
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and the sleeve remains stationary. During the balance oi the 
revolution, however, the sleeve will advance an amount equal to 
the circular pitch of the cutter's tooth. 

In Fig. 82 is shown what is known as a turret attachment, 
which may be applied to the ordinary engine lathe in place of 
the tail stock, or on the carriage in place of the tool block, 1 
somewhat different design being required for each application. 
A third and still simpler application is shown in Fig. 83, where 
a small turret head is applied to the tail spindle of the lathe, b 
construction the turret is simply a revolving head provided with 
a number of holes in which the tools to be operated arc seemed 
by set screws. These holes are axially true with the line of the 
centers, and the turret can be rotated so as to bring each of the 
holes successively into the line of centers, a suitable lock and 
clamp holding it in each position. In the simpler forms, the 
turret is rotated and locked by hand while in the class knovrn 
as the automatic and illustrated in Fig. 82, the turret slide ii 
operated by the turnstile, the mechanism being such that the 
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head is rotated through one division by the last portiun lij ihe 
slide's stroke in carrying it back from the work. The turret slide 
for the smaller sizes is usually operated with a lever, and, when 
used for facing operations, is provided with a crpj*.feed operated 
by hand. The advantage of the turret atlachinent is due 10 the 
rapidity with which differcm tools can be brought into action on 
work requiring a variety of operations. Turret head operations 
are confined almost entirely to chucked work and can be eco- 
nomically employed only when a number of similar pieces art 
to be machined. From the plan view of the turret head shown 
in Fig. 84, the several operations in an important applicatiou— 
that of making a machine screw — are clearly shown. The end 
gage determines the length of stock to extend from the chuck. 
The turner reduces the stock to nearly the exact size. The siter 
takes the finishing or sizing cut and the die runs the tliread, all 
of the operations being performed with much less loss of lime 
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ring from one tool to another than would be the case if 

work were done in the common engine lathe. 

rge percentage of lathe work is held in the chuck and 

only short tool travel, classes of lathes for this character 

with short beds fitted with turret heads and known as 

and chucking lathes, and screw machines, are made. 

illuitrates a monitor lathe. The turret slide is operated 

^'er or screw and provided with a cross adjustment for 

A suitable stop on the cross shear enables the turret to 

X brought back to a central position. These lathes may 
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cither with or without back gears. The inclined chaser 
dch carries an inverted tool used for forming, boring and 
1^. is airried on a rigid chaser bar mounted on the rear 
ed. The bar slides endwise and also rotates in its bear- 
|n allowing the head to be turned back out of the way 
n in u«e. For threading purposes, the end of the chaser 
|es what is known as the "follower." which engages the 
[ "leader" shown at the left of the head stock. The 
by b< of any desired pitch and need not be long, as the 
t of the threads cut does not require it. A* many of the 
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in a lathe of this class are pipe threads. 6ome pro- 
at be made for cutting them on a taper. In the ma- 
Dwn, the lever rest on the front of the lathe will, when 
I angle with the top of the shears, throw the lever and 
las it advances over the cut, thus producing a tapered 
[By raising the lever at the end of the cut. the follower is 
||id and the tool can be quickly returned for another cut. 
justed to its cut m the ordinary manner. These lathes 
Py furnished with a simple tool rest for hand turning. 
ler head can be used for cutting-off pu-poscs. A cut-of{ 



tool can be held inverted in rear tool post and a chamfermg of 
rounding tool held in the other. A forward motion to the lever 
brings the cuttting-off tool into action. After the work is cut off 
the chamfering tool is brought into action by an outward motion 
of the lever. The monitor lathe is strictly a brass finisher's lathe 
and very largely used upon all classes of valves and fittings. 

The screw machine in its simple form differs but little from 
the monitor lathe here described, as it cuts its threads with a 
die. The chasing head and bar are omitted, and, as its work is - 
all done over the e«d of the slock, a cross adjustment to the tor- 
ret is not necessary. The hollow spindle is fitted with a draw up 
chuck at its nose and steady chuck at the rear for holding the 
stock, these chucks being quickly operated by means of a lever. 
The »Sre feed for advancing the stock the proper amount for 
each setting is now quite generally employed. The full auto- 
matic screw machine, while embodying the same general prtn> 
ciples, has in the developing of its automatic features become so 
completely disguised as to almost loae it» identity as a member 
of the lathe family. In Fig. 86 is shown a view of the full auto- 
matic screw machine. With machines of this class it is simply 
necessary to keep them supplied with stock, one man watching a 
number of machines without difficulty. It should be understood 
that the screw machine while designed for the manufacture of 
machine screws is capable of doing • very wide range of other 
work. 

[Of the illustrations in this article, that jf the cross-head pin 
turtjing device was kindly furnished by B. J. Coates, Erie. 
Pa.; of the automatic turret, by the Garvin Machine Co., New 
York; of the automatic screw machine by the Brown and Sharp* 
Mfg. Co.. Providence R. I.; and the illustrations of the shaft- 
turning device and ot the monitor lathe are from photographs 
furnished by the Pond Machine Tool Co.. Plainfield. N. ). and 
Dresea. Mueller & Co., Cincinnati, O.. respectively. — Editor.] 

• m 9 

The machine shop building of Houston. Staawood & Gamble, 
Cincinnati, builders of steam engines, cannot be classed as mod- 
em, for it w*i put up many years ago. It is, however, an interest- 
ing structure from the fact that, although dating from before the 
time of traveling cranes, it contains a number of modern featurta 
that make it well adapted to the work that is done within its 
walls, even at this advanced time when new and modem ihopa 
are generally consitlered so essential. The accompanying dia- 
gram is a rough sketch of the floor plan. The building ia square. 
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or nearly ao, and has a gallery around the four sides for small 
machine tools, fitting, etc. The main floor ia served by four jib 
cranes turning on posts at the inner (.Timers of the galleries. 
These can reach nearly all pans of the erecting floor, which ta 
the central part of the shop, not covered by the galleries. aa4 
open to the roof. The large tools arc placed either wholly or 
partly under the galleries and are easily served hy the craaea. 
The shop is lighted by side windows in the walls and also by 
windows in the roof, which is of the monitor type. The idcaa 
embodied in this shop building may prove saggcstive. even to 
builders of new shopa. 
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A SILENT CONDENSER OF STBAM UNDER 
WATER. 
Editor Machinery: 

One of the most annoying: sounds that frail humanity has to 
endure is the noise made from "water-hammer," created by steam 
being blown into a fluid to heat tt, or to condense the vapor from 
wastes. The vibration from this hammering not only wrecks the 
nervous system of those who are compelled to be in its neighbor- 
hood, but it starts almost every joint to leaking in the system of 
pipes to which it is connected, which causes many delays and un- 
necessary expense in making repairs. As this often occurs in the 
many processes of manufacture, there are many sufferers from 
this cause. To obviate this trouble, I herewith submit an ar- 
rangement, which I hope will be of interest to the readers of this 
journal and oi-uome practical service to those who are suffering 
from this nuisance. 

The simplicity of construction of this device places it within 
reach of any ordinary mechanic, as it can be made at a very rea- 
sonable cost. It consists of a piece of brass pipe with counter- 
sunk perforations and a thread at each end to receive the lock- 
nuts and cap. One end is threaded longer than the other to re- 
ceive the fitting, in making connections, as shown in Fig. 2. 
This arrangement is in thie form of a spool, upon which is tightly 
wound alternate strips of burlap and fine-meshed brass wire 
gauze. The strips should be the width of the distance between 
the discs and the object of placing gauze with the burlap is to 
prevent it from being blown away by the steam. The outer ca.>- 
ing of gauze is secured by nuans of angle pieces soldered or 
riveted to the edges and drawn together by means of bolts. 
Under this joint is placed a flat strip of metal so that the edges 
can ride without tearing the burlap. The brass pipe should be 
sufficiently long between the discs to receive enough perforations 
to equal twice the area of the steam pipe. The smaller the holes, 
the better the results obtained. The burlap and gauze are wound 
around the spool to a thickness of one and a half to two inches. 

The steam in passing through this object, is exposed to an in- 



DHVICE FOR CENTERING CRANK SHAFTS. 

Editor Machinery: 

I send herewith a sketch of a fixture to be used for centertni 
crank shafts. 

Fig. I shows the shaft in its finished state. Stock large enough 
to make the shaft is taken, centered, faced and turned on each 
end to fit the fixture as shown in Fig. 2. 
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Fig. 2. 
Cantartaf Crank Sbaft. 

The shoulder in the main piece B of the fixture limits the dis- 
tance to which the shaft enters. Fixtures are planed on the bot- 
tom and after being set on the platen, the shaft is put into the 
holes of the fixtures and then held by set sere w?" for the center- 
ing operation. 

The holes in the steel piece C, which fits in the other end of the 
fixture, are made to fit a combination center drill and counter- 
sink, so that both results are accomplished in one operation. 

The piece is made removable so that other pieces may be fitted 
for different work. These are brought into line by means of the 
pin A shown in the end view. A. A- B. 

Hartford, Conn. 
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creased area of surface in comparison to the area of pipe, and its 
divisions, in passing through the burlap and gauze, are very 
minute; the steam rapidly condenses and imparts its heat to the 
surrounding fluid, and whatever of "water-hammer" occurs, 
cushions on the soft burlap, thus making a noiseless device for 
this service. 

There are manifold purposes to which this nozzle can be ap- 
plied, such as heating feed water in precipitating tanks, bathing 
pools, process kettles, or for any purpose where hot water is re- 
quired and the absence of noise -is a fa'ctor. It is an excellent 
terminal for bleeders and drains from steam traps which are led 
to tanks to save feed water and vapor from arising. 

This noiseless condenser of vapor under a fluid will do all that 
is here claimed for it, and its application I leave to the ingenuity 
of the modern mechanic. Gao. C, Stanley. 

Norfolk Navy Yard. 



Plffs. 1 sad a. BU«iit OoD<l«aa«r for 8t«»D Bacaplsf Under Water. 

" HO"W AND WHY.' 



Editor Machinkey: 

In answer to question 54 in May issue of Machinery, would 
say that the following receipt can be used to brown gun barrels: 
Spirits of wine, 1% ounce; tincture of iron, ij4 ounce; corrosive 
sublimate, 1J/3 ounce, sweet spirits nitre, ij4 ounce, blue vitriol. 
I ounce, nitric acid, ^ ounce. Mix and dissolve in one quart 
warm water and keep in a glass jar. Clean the barrel with a 
hot solution of caustic soda to remove all grease, etc.. and polish 
bright with emery cloth. Stop the mouth of the barrel and 
also the vent with wooden plugs and be sure all finger marks 
are removed from the surface of the barrel. Apply the mixture 
with a sponge or rag and expose to the air for 24 hours; then rub 
the loose rust off with a steel scratch-brush and apply the 
mixture once or twice more if necessary. Wash in boiling water 
and rub down with boiled linseed oil. 



Jtly, 190a 
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gMi bftmli, clean the barrel a* ttatrd briore, diMOlT* 

t if o wlphi tc of todA tn t qtun of water, alao d«t«olTC 

I of aatett at ln4 in t qiurt of water. Mix theae two 

D glflm la • pore«Ulll-lincd vetsrl and boil. Warm the 

md a pftf Ibc naixtiirt with a apoage or r&g ti«d oe a 

WImb color &nfiop%, w»»h. wipe dry aad finiah whh 

i oO. Tbt boml may be blued by beat but it ukta eon- 

Mc f a pefi w c e to do this. There are aeveral other for* 

br fkt akovt bat I do not with to take up time and vain- 

ipoee If desired, they can be obtained by a peraond 

CMMBt leather to iron, the iron tur{ace must be free from 
gfVMO, aa alao the leather. Steep 'A doxen of bntiaed nut 
is eae ^tan of d««a tod water, (or about six hoort. Take 
(toe aad let h loak 24 houri in its equal weight of water; 
•■ beat a»d ditaolee. Strain the nut gati tolution and apply 
dw loilker, wbkh inaat be warm also. Have the pulley warm 
d apflF iIm glac to the pulley and put them both together. 
N ol tbc poUey should be sirghily rough just at the 
it and not Sled, tn catet where the surface is smooth 
•d. rab it with a raw onion cut in halves, cover the tur- 
and let it dry. The glue adheres rtry firmly 
every iaMuica «n Mtrfacet must be Itm from grau* or 
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fACC PLATt WITH CUTTU AMO 
TOOt m »0*lTlO»« 




trwo roN cuTTu 



I had a very bothersome' piece of work to do recently. Two 
wm»l\ j' diameter cotters, one with 16 teeth and one with 14, had 
•• bt backed olf twice the tuual clearance, which meant 3-16'. 
N«« «a kiTt maclitaery to back them off the usual amount. 
lOtkiac to do aaythioc near 3<i6', so I had to back them off 
Mid. A caster line was drawn acrost the face plate of the 
aad the poshion of the cutter was located so a< to briag 
tk to be operated on within a radiui which would give the 
backing off or clearaace. A hole was drilled and tapped 
the stud 00 which the cutter was to be held. This stud 
had a ikooldcr or collar aa large as the clearance would allow 
amd tyi* kmCi >o as not to have the face plate or work coo- 
fict wttfi aay part of the carriage, etc. The shoulder also had 
a pirn yk cad so that the cotter would always be in proper poti> 
ahifted from tooth to tooth. The stud was screwed 
ika face plate and the check nut brought 19 ti^bH, tor evcry- 
b« ngid in this operation. The cutler was put 
gMKher collar or waaher aa large as feasible, aod then 
\ MR waa aerew«d ap tight 
The aau a l way of operating with this rig is to have a lever 
OS 10 iha lace plate aod a atop ao as to allow the cattcr 
jaai ao Car badt gad forth, bat thia ia a rather tadioM 
This objtetioe can be ovcreooBC if aaocbcr late 
aad parallel with the 00c ia whfdl tte op aa tfc fc Is 



to be parformad. Slot the Icvar aad pat a aaafc-alall te the 
otiier late. Goaaaet both sritli a rather atifl caMMillag>«a4 
aad haea th« rraak of iho proper (hro«:«kaa te latlie to stHlid 
ap it leaves tbc operator witk two haada la aMaipabla tba bad. 
etc The craak-shait eta auUy be audc Iroai aajr old piece al 
acrap. the r^ght length beiaf dcteradaad by te poiMea ol te 
latkca. Oae eiad ia held ia te cliadt aad te oter la te 
steady rcat A pia drtvea ta te ead. whaa the proper llvov b 
detaratiaad. forma a vcvy good aad cheap rrank 

Dorehcatcr. Maaa. S WagaOL 

• • • 

DRAFTSMAira TRIAKOLI WITH SCALB, 
Edtlar llAcaurgav: 

If a drahamaa wUl OMrk off a scale aiosilar to that ia tW 
sketch on a cctloloid triasigia he will iad it a great coavaa' 
ience in setting his compassri and dividers. II he will also paib 
a lew pieces of card board about ]4 iacli wMe. I-|6 inch thltfc 
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and 7 inchea long and at interrala of about 16 inches on the hot* 

torn tide of hit T square blade, he will find thai his drawing trill 

not get aa badly soiled at when the blade lays parlectly fUt oa te 

paper. C C R. 

Crcetuburg, Pa 

» • • 

THE OXBOQMFSBBNCV OV BLLlPeSS. 

Editor MAriiiNKtY: 

In the Apni i»iue on page X4S m the article by Henry Heaa. 
"Qrcnmference oi Ellipses," be gives three fomsalaa for coaH 
puting the same. 

The following formula has been osed for aoiac years, aod b 
a nearer approximation than that oi Nyttrom or Moleatrorth. 
betides being mtich simpler. 

Let a and b = the temi-dLamelera, thea 

cir ■ » I '- ♦ • b| 



Brooklya, N. Y. 



CoiA 



PLANBBFBBD MBCHANIBM-FABTRNDIOB OP 

CR088-FBB0 NUT. 
BdSktt IfAamttav: 

It appeam to be a generally • c c e pied fact aawag wwchjae d^ 
signers and draftsmen that frietioo feeds atid drbai ara a do> 
virable and eit«Dtial feature to most any class of aiaclliWfy. Ia 
this respect they should be eocooraged, for tba bet caaaeC ba 
overlooked tet the aaefnlncaa aad effecthraaeaa of Ihb leetef 
device are datly iiscrcaiiai and wUI cootsaae to do so for aoaM 
time. It woold aaea^ hi »a m s af. that irtctioe beds lEke all "good 
things" are paabad a littb too far, aot alooa by the dcaigaer, bai 
by the machiac tet paabM tbeai atoag. It baa al«aya appeared 
rsficaloaa to me to tec a t/ or 16' plaaer on fall eat, draggiafl a 
irictioa dbc feed 04' or jjf, aa the case auy be, la order to more 
the feed gear two or three teeth. It b a clear case of 'the 
tail m»fv^v >>>' dog^ with a vengeatice. That thu style of feed 
gives ( action cannot be denied, and I auppoae for tbb 

reaaoB it ■■ aituwrd to rraiata isi its preaeatt faras. Bat that thb 
atyb o4 bed fv^rea cn a al d arabb power to afircBBii te fifc tiaa 
trhcn te plaaer b ia aiodaa, caa be laaad bf aay oae who will 
uke the iroMbIc to tara te tight paDey bf head with te feed diic 
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tnrninpf freely between striking poppets and then after the disc 
has struck the poppets. I have been frequently misled as to 
the cause of the s-udden sticking, as it were, and invariably 
looked to see if the dogs were up against the tripper arm. No 
doubt, some of the readers will say that it was a clear case of 
a man with a monkey wrench and the adjustment within his 
reach, but it was not, for loosening up the binding bolts did not 
remedy the evil. It allowed the pulley to turn easier, but stopped 
the feed. This has been the writer's experience in numerous 
instances with different styles of friction feeds. It seem-s to 
me that if the designers took into consideration the amount of 
power necessary to sustain this device on a planer, ihcy would 
certainly change it. or alter it in such a way that when the dis* 
struck the poppets the friction would be released, as the feed 
only occurs between poppets. While I do not believe in retro- 
gression, I think that the tripper arm feed should be given some 
consideration. I do not mean to employ the rod and fan gear 
feed, but an up-to-date affair with rack and variable feed. This 
would be the cheapest method for feeding, as the momentum of 
the table alor.c would be sufficient to send the tripper arm over. 
It would, however, be necessary to increase the thickness of the 
dog, slot and all parts of the tripper to commensurate for the 
increased work brought to bear on it. 

The cross-feed nut on & planer head is a never failing source 
of annoyance on account of the manner in which if is secured. 
In the first place, the two little screws that hold it are sadly in- 
adequate, especially when the tool is taking a side cut, and the 
whole force of the cut is brought to bear on the screws. I am 
well aware that in some planers recesses arc cut into the back of 
the saddle for the nut to fit into and in others dowel pins arc used. 
Still the screws and nut work loose. The remedy would appear 
to be in having the nut fastened from the rear o[ the saddle and 
using at least four good sized screws for fastening. To reach 
this a reinforced hole five or six inches in diameter could be put 
in the cross rail without weakening it. The nut could be fast- 
ened to the saddle through this opening and kept tight without 
having to take the head apart to reach the screws. T. B. C. 

Brooklyn. N. Y. 

• • • 

CUTTING A KEY FROM THE SOLID- GROOVING 

ATTACHMENT FOR LATHE. 
Editor Machinery: 

A little wrinkle which may be useful to some readers of this 
journal, was made use of to good advantage on the following de- 
scribed job: 

A brass sleeve shown in Fig. i required the key to be worked 
out of the solid. The sleeve was finished all over and a groove 
1/16" wide cnt at A to a diameter of 2". The sleeve A was then 
placed on one of the T-slots of a shaper as shown in Fig. 2 and 
clamped so that it could be easily turned by hand, yet have no 
shake. The clamp plate was screwed down tight on the distance 
pieces B B which may be made of anything that will answer the 
purpose. Plates were bolted to the shaper table at each end of 
the sleeve to answer is stops-. The time required for rigging up 
and doing the job was only one and one-half hours. It will be 
noticed that it would have been practically impossible to have set 
« feather in the sleeve on account of the thinness of the metal. 
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Another scheme, which may be of interest, is the method of 
chasing a groove of tVi" pitch on some cast-iron wheels. The 
groove started at zero depth and increased to i]!/4" in one revolu- 
tion and then decreased to zero depth in the second revolution. 
The job was not required to be very accurate as the wheels were 
to be used for a wire rope, so we rigged up the arrangement 
shown in Fig. 3. 

A wheel was chucked in the lathe and a 2%" flat bar F put 
between the centers, passing through the hole in the drum which 
was STomewhat larger in diameter. A 48-tooth change gear 
which had a 2'^" hole (hence the aj^" bar) was keyed to the flat 
bar. The bar was driven by a dog engaged with a spoke of the 



wheel. A plate A was bolted to the lathe bed and to it was 
bolted the block B carrying the stud C. A 96-tooth change gear 
was keyed to a sleeve that turned freely on this stud, as was 
also a crank disc having a crank-pin of 2" throw. A connecting, 
rod from the crank-pin was attached to the lever D which was 
pivoted at E. The piece to which the lever was* fulcrumed wi! 
bolted to the lathe carriage as shown. The lever was connectcl 
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to the cross-feed screw by a fork and pin passing through an 
elongated hole to allow for the angularity of movement. The 
cross-feed screw was, of course, disconnected from the carriagr 
so that it could be pushed in or out without interference. 

When ready to chase the groove, the lathe spindle was re- 
volved until the crank was in the position shown and then the 
lead screw nut was engaged so that the connecting-rod stood at 
about right angles with the ways when the tool was in the center 
of the face of the wheel, and the tool was fed into the work by 




ng 



the compound rest. The holes in the connecting-rod were made 
so that it could vibrate sideways for the required distance with- 
out cramping on the pins. After the rig was ready we chase4 
the grooves in the wheels in one and one-half hour and the timt 
required to rig up was about twelve and one-half hours. The 
material used was scrap with the exception of the change gear;, 
which were not changed. A. Mertks. 

Emsworth, Pa. 

* * • 

REGARDING SHAPER SLIDES AND OILINO 
CONVENIENCES. 

Editor Machinery: 

Referring to the May issue of Machinery, would say that 
there were two articles published in it on subjects which, it 
seems to the writer, ought to be further probed into, for the bene- 
fit of our craft. The first jy the timely article by C. C. S. on 
"The Adjustment of Shaper Slides, etc." The fact is only too 
true that the temptation to handle the screw-driver on gib screws 
is too commonly resorted to among our fellow-craftsmen, when 
they ought, instead, to make haste to the grindstone and put 
their tools in proper shape and also see that all the slides and the 
ram arc properly gibbed. clean and well lubricated. 

All mechanics should know how to use these various tools, yet 
when such a construction is employed, how heedlessly the screw 
driver and oil-can are often handled. Still it is a simple thing to 
adjust a gib properly. An experienced erecting man gave the 
writer "a secret of the trade regarding gibs," which I will give 
here. 

Slides, rams or cross-slides come under the same head. After 
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ndde opposite the gib is "lined up," adjust the other guide 
b »0 that the slide ram or cross-head will move throughout 
ntire stroke with the same degree of smoothness without the 
( any lubricant, unless in very large work, where a judicious 
mt of dry plumbago would be of service. It is plain that a 

of work fitted up in this manner, would prove worthy of the 
er, when lubricated with clean oil, and if it were properly 
I (or. cut» and scratches would be a thing unknown, 
e other letter referred to isr that of Mr. A. Mertes on "Oil 
s in Machinery." The trouble he speaks of is encountered 
' day. and. of course, the oil holes and grooves are at 
(?). This clears us of all responsibility. The oil holes and 
ires being found faulty, we proceed to remedy this by mak- 
he way clear to care for a larger amount of oil and pass the 

through the extended grooves and thence into the sewer 
providing the shop in question happens to be without an oil 

e reader must excuse my exasperation, but the alteration 
destruction of machines which the manufacturer and de- 
r have buitt in a certain way for a purpose are above all 
s the most trying. If we have a large bearing with properly 
il grooves and provided in its pipe with the usual oil wick, 
should a mechanic expect good results from heavy oil under 
itions of cold weather. If compelled to use this under the 
id conditions, good sense should tell him that a dose of 
cne is needed as oTten as oil. This applies to the trouble of 
Mertes. Keep the oil pipe, grooves- and journal free from 
uid lubricate with a moderate amount of clean oil and you 

never fear a hot or dry journal. Still other evils exist in 
aachine shop. The back g«rs of lathes are often misused 

is the prevailing custom not to fully mesh them together, 
imably to have them run more quietly. When such gears 

touch of asthma — caused by an excessive amount of grease 
jum — the remedy which has already been mentioned is re- 
d to and for a time appears successful, but conditions re- 
tng the same, there is sure to be a repetition of the trouble. 

ishington, D. C. F. T. MutKR. 

* « * 

lOMBTRIOAL METHOD FOR ORIQINATINQ 
I AN INDEX PLATE, 

r MAcniNSRY: 

originate a correct index plate is a diilicult undertaking and 
bat tias bei*n the occasion of much thought and experiment 
t it iv appa'ently a simple matter to divide a circle into a 
tn «fnnioer of divisions, the actual difficulties met by any 
od by which corrections are obtained by repeated trials are 
uous when perfect accuracy is required. That which would 




itly de4irable for such a process would be a geometri- 
thod by which the divisions would be obtained without the 
iity of corrections for original errors in spacing. In think- 
omewhat on the subject, the writer has developed the here- 
described geometrical method for forming index plates of 
oks. which, although of little practical value, may serve as 
t by which the formation of plates having a greater number 
r:sions mqy be formed by analogous processes. 




The process of dividing a circle into six equal parts as shown 
in Fig. I is familiar to all draftsmen and most machinists and 
is known to be perfectly accurate, since it is geometrically cor- 
rect, as is proved in any icxt-book on geometry. Now, if we can 
duplicate this action mechanically, the result will be a correct 
spacing for six holes. 
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»l«. 9. 

To effect this the method illustrated in Figs, a and 3 can be 
used. To form an index plate on a common lathe, it will be 
necessary to have the swing something over twice the diameter 
of the circle on which the holes are located. The plate A. Fig. 3, 
is first turned all over. It has a flange D which should be some- 
thmg less in diameter than the circle touching the inner edges 
of the holes to be made, and when the flange is turned, the hole C 
should be bored at the same time and of the same diameter as 
desired for the index holes. A center is fitted to the lathe arbor 
and turned on its outer end to a diameter that will depend on the 
clearance allowed between the flange D and the inner edges of 
the index holes — say twice j/l6' or yi\ 
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A pin C Fig. 3 is also turned to the same diameter as the hole 
in the center oi A and is provided at one end with a shoulder aaJ 
clamping nut so that it can be esg&gtd in one of the (ace-platc 
slots. The index plate is now mounted on this pin and located 
so that the periphery of the flange D will be againtt the lathe 
center which was turned xs described. The pin ts secured in 
the face-plate slot and the index plate securely clamped to the 
face-plate. A hole is then dn'llcd and bored in the index plate to 
the same diameter as the hole in ity center. After the hole is 
finished, the plate is removed and mounted on the pin C by 
passing it through the hole just bored. The plate is then swung 
until the flange D strikes the Uthe center and is then clamped 
fast as shown in Fig. j. Another hole Is drilled and bored to the 
standard size and then the plate Is loosened and swung in the 
opposite direction ttntil the flange P again Mxikes the center 
plug as shown at A*. The operation is repeated as before and 
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the process is continued by "stepping" around until all the six 
holes are drilled and bored. 

It will be observed that the measurements are entirely auto- 
matic, the only thing requiring extreme accuracy on the part 01 
the operator being to bore the holes of uniform diameter, which 
is an operation easily performed. As intimated at the beginning 
such a process will usually be of little value, as a six-hole index 
plate is rarely used, but it may be that the principle with modi- 
ficaiiofl can be extended to embrace higher numbers, 

Newark, N. J. F. Emerson. 

* * * 

PROFESSIONAL CONSULTATION VS MECHAN- 
ICAL ADVICE. 
Editor Machinery: 

I would like to ask the contributors of MxcutNEftV why 3 
mechanic should not be paid for his advice the same as a pro- 
fessional man. I put the same question last summer to a gen- 
tleman who stands high as a mechanic, writer and lecturer, and 
he answered. "I have a case in point. My doctor has- often in- 
sisted that I should be paid for advice. Now the said doctor was 
going to put a furnace in his house and he asked me to decide 
for him which one was the best. I spent six hours looking over 
the different circulars and gave him my opinion, whereupon he 
simply thanked me for it." 

Now, that gentleman's time was worth as much as that of any 
doctor or lawyer in the United States, yet because he was a 
mechanic, he got nothing for his time but thanks, which, in my 
opinion, is all wrong. J. W, H- 

Springfield. Vt. 



CARRIAOe 
OF PIPE 
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intended to take the weight of the pipe when cntting it off, 
as the pipe machines arc provided with powerful chucks, one on 
each end of the spindle, besides V-guide jaws close to the cutting 
off tools. These rolls simply catch the pipe when it is cut off. 
thereby preventing it from falling on the scale and bending ii 
That these rolls do not support the pipe is further shown by the 
fact that this machine cuts pipe down to 2", and the rolls have no 
vertical adjustment. When the pipe is cut off, a laborer stands 
close to the machine ready to carry it away to the pile. The roll* 
relieve the man of the sudden weight when large pipe is being 
cut ofT, and arc removable as shown in the sketch, so as to allow 
target to pass through. When target is between the carriage and 
the tirst roll which is 3 feet away from carriage the man mns: 
catch the pipe. This is not so difficult on short pieces, as the 
speed of machine is slow. It will be seen that a center suppon 
was necessary for the shaft H, as it is about 13 feet between bear 
ings, and the rear one is a sliding fit. 

The middle supports were arranged as shown in the end eleva- 
tion of A. B is a cast-iron lever swinging from center O on 
the back end of the bracket A. It is held in the horizontal posi- 
tion, shown in full lines, in elevation of A, by a spring pin. C is 
a piece of hard wood 2!i" x Vi" fitted into a cored socket 
cast in the lever B. and is adjusted to the shaft by the set 
screw shown. The s-winging down of the lever B with center 
support C from H allows the target to pass through the roll 
bracket, and as these brackets arc 4 fecj apart the shaft Clfl 
always be supported at one of these points. A A and F ire 
screwed on the end of a piece of i^'j" pipe and are flanged to ihr 
floor. The whole thing works very smoothly as compared with 
the old way, which employed a piece of Vj" pipe screwed into 
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TARGET AND SCALE FOR PIPE MACHINE 
Editor Machinerv: 

The accompanying cut shows a target and graduated scale for 
a pipe machine, which together with the following description 
will illustrate a device or shop kink that has increased the out- 
put 30% in its own specialty, namely, cutting off pipe. This 
increase has been acknowledged by the company and verified by 
the foreman of the department where it is used. The acknowl- 
edgment of the company was .shown by the equipment of two 
other machines with the same arrangement soon after the first. 

Referring to the cut, H is a 1%" cold rolled shaft 14 feet long 
milled on one side to }»" flat as shown in the elevation A, and 
graduated to eighths the whole length, exotpt where it passes 
through the carriage. It is secured to the carriage by lock nuts. 
G is the target made of cast-iron and faced with Ji' sheet iron. 
It is bored 'A' larger than shaft to receive the steel sleeve E 
which has a beveled edge projecting from the face of the target. 
The sleeve is clamped securely in place by a split bosj and 
binder, as shown, and is kept in position laterally by a small pin 
in the lower side of the boss. The beveled edge of the sleeve 
makes it possible to adjust the target very accurately to the 
graduations on the shaft. 

F is an end support for the shaft and is made of cast-iron. 
D D are cast-iron pipe rolls cast solid. Although shown in the 
cut with the pipe resting in tfie bottom of the rolls, they are not 



the carriage at the same point where H is secured. On the 'i' 
pipe was fitted a target with such a fit 35 was possible to make 011 
'/i' rough pipe; the target was held by a set screw. The pipe 
ver>' soon became indented the whole length by reason of the 
set screw and had to be frequently replaced with a new piece of 
pipe. The target was set with a 6-foot sliding rule, making 
about 11 feet 6 inches when extended. These rules were of 
wood and must often be replaced by reason of the figures wearing 
off and they were by no means as accurate as the steel bar, be- 
sides having to be set every time a change was made. By hav- 
ing one continuous rule and that of steel .ill that is necessary 1$ 
to slide the target to the required position and bind it. The 
carriage as shown is in the nearest position to face of chuck. 
End bracket F must be set so iliat the shaft will always have a 
support in it when it is in its most forward position, as shown. 
The carriage has transverse travel of about 16 inches. 

This is not as expensive a rig as it might seem, the shaft being 
bought finished and costing about $1 per foot for graduating. I 
think it would be hard to beat, for it stands the racket which 
is considerable. It was after considerable thought that it wi* 
decided to make the scale of OA" round shaft, the only other 
good reliable thing to do being to butt three of Brown & 
Sharpe's 4-foot scales logerher and having then only 12 feet 
and at a cost of about %3 per foot at the least. Then came the 
problem of holding the scales and sliding the target therean. 



July. 1900. 



MACHINERY. 



347 



k 



wiihutu using a separate slide for the target and a delicate pointer 
Jrom the target to the scale, continually liable to be bent or 
broken. With our round scale, however, everything is central 
with the spindle of machine. It seems tu me that this woul<1 
be s good extra attachment for some builder of pipe machmcs 
to add to his lUndard machine, for it has filled a long felt want 
in KMir shop. W. J. H. 

Proviience. R. I. 



HOW AND WHY. 



A DBPARTMBNT INTENDED TO CONTAIN CORRECT AN- 

8WSB8 TO PRACTICAL QUESTIONS OF 

OBKSBAL INTBBB8T. 

<Mv* mU det*llB aiMl n«nie and address. The latter are for our 

own convenience and will not be published. 

The following quoted from the U. S. Ordnance Report for 
1896 with regard to blueing gun barrels was sent in by Mr. E, S, 
Parmenter, president of the United States. Rifle Implement Co., 
Bennington, Vt., in answer to question 54 in the May issue. 

Boil the parts in caustic soda to remove the grease. For blue- 
ing, a cast-iron tank open to the air is employed. The blueing 
mixture <ioo pounds of nitre and 8 to 10 |>ounds of black oxide 
of manganese) is raised to a temperature high enough to cause 
a qmck ignition of a pinch of sawdust thrown upon the surface. 
The cleaned parts arc suspended in the center of the mixture in 
wire baskets suspended from st;itionary hooks above the pot. 
They are immersed when cold and are moved about to keep the 
mixture stirred up. Immerse from five minutes up, depending 
upon size of parts and shade of color desired. Remove parts 
(rtitn lime to time to observe the effects of the treatment in re- 
gard to color, etc. After a satisfactory color has been obtained. 
the pans are plunged into cold water to prevent spotting; next 
into a res»el of hot water to remove the nitre; then into a vessel 
of iiperm oil to darken ami fix the color, and finally into benzine 
to remo^'e the oil. Wipe dry and the process is complete. Thr 
femperatufr of the blueing mixture should be ahout 400' Fahren- 
heit and should be kept well stirred. 



Wc h«yc also received the following from J. C. Dunn, Mon- 
treal, Can.: 

In question 54 of the May is^uc you .is'k for a cement to 
fasten leather to cast-iron. It pives me pleasure to send you 
the following, which I have used with success, and if the job 
i* properly done no rivets will be required. The following in- 
fredieni< are required: t pound best fl(»ur. J-i pound best glue, 
Vi pound granulated sugar, '/j ounce powdered borax, Vj ounce 
sal-ammoniac. ^ ounce alum. Soak the glue in three pints of 
»oft water for 12 hours, or if you have glue already melted pour 
in the quantity. Mix the flour in one quart of soft water, mix 
«n altogether, and boil over a slow fire, or cook with a steam 
^♦t. When cool it is ready for use. The face of the pulley or 
•urfacr where the leather is to be applied must be thoroughly 
clean and free from grease. 



6ii.— -"Fountain Pen": Having occasion to solder some pieces 
of cul-ifon I find the ordinary process very unsatisfactory. 
Please tell me the "secret." 

A. — We submit this to our readers. 



63. — I. T. N. : In worm gearing, is the pitch of a double-thread 
wortn the same as the lead? In other words, since, with a 
<louble-thread worm two teeth take the place of one large one. 
dors the pitch include two teeth and two spaces? 

.\.— Yes. See answer to question .S7 in the May number. 



ftl- — E- C. H.: Will you kinnly tell me which you consider the 
•trongcr, a bicycle frame with head measuring ii^-^ inches long 
or with one measuring sVi inches, the liie of the tubing being 
Ihr same. 

A.— A low frame resists sideways deflection and twisting bet- 
ter than a h*gh frame, because, first, the forces act with shorter 
leveraices. and. second, the rear tubing, from each end of the rear 
h«!i. i« inclined sideways slightly more in the low frame and 
makes a stiffcr brace Disregarding the ^ide strains, the high 
(nunc mill undoubtedly support a weight in the saddle with less 
defection than will a low one. For practical use. we consider 
tlic h»w frame the stronger and stifTer. pr»«vided the head is long 
rnoagh to give a solid support for the fork*. 




65 — J. E. O.: Please tell me the difference between emery, 
corundum and carbomndum. 

An article by Warren E Willis was published on this labject 
in the September, 1899. number ol MACtiiNEHV, from which we 
quote: Emrry is obtained principally from the island* of the 
Grecian archipelago; its hardness depends upon the amount of 
iron and silica in its composition. It is of the same mineral 
»pecies as many of the Oriental precious stones, such a» rubie* 
and sapphire, but of a dense, opaque, dull bluish or brownish 
black color Corundum is a mineral — alumina— remarkably hard, 
a species of ^m stone, of which emery is a variety; it is usefl 
as an abrasive in polishing and grinding. Carborundum is an 
artificial product of the electric furnace acting upon clay; the 
grains produced are next in hardness to the diamond, being 
superior to emery. It is used in the same manner as emery. 



66. — .M. B. C.: Will y<< Vm.llv inform me how «•< .-tI."1 4»r 
the different change ge.i number of thfea.J i 

bv combinations of the n< rs shown in the aci . .g 

sketch of a 60' lathe. The gcArs D, E. F, G. H and I are 
never changed, the change gears beinit J and K. J'* there any 
way that these gear:k could be compounded to cut a certain 
thread that could not be cut direct? 

A. — The method followed in calculating the number of threads 
that will be cut with any combination of gears cm a lathe a* 
shown does not materially diflfer from that employed on those 
having simple gearing, and, in fact, is exactly the same when the 
pin is engaged with the middle gear of the nest of three gears 
F. E and D because the velocity ratio from lathe spindle to 
gear I is then unchanged. Suppose that the pin is engaged 
with the middle gear E. what will the thread cut be when K has 
(O teeth? Since gear B on the lathe spindle has ^^ teeth and 
gear C also has JJ teeth, the «leeve carrying the pui must always 
rotate at the same rate as the lathe spindle. Now. as the pin is 
supposed to be engaged in the middle gear F. which has j6 
*ecth. it is evident that the three gears G. H and I will rotate at 




Fl». I. 

the same rate as £ since U, the driven gear, also has j6 teeth. 
If then follows that the gear I rotates at the same rate av the 
latJic spindle when the pin is in the middle position, so all that 
need be considered, is the relative ratios of I and K. Since K 
has 40 teeth, the thread cut will he 40 X 3 ^number ol thread* 
per inch in lead screw) divided by 24 (number of teeth in gear t) 
or 5 threads per inch Thus when the pin is engaged with the 
middle pear the calculation will be exactly the same ay for a 
■implc lathe. When the pin is in cither of the other two posi- 
tions, multiply or divide the result found when considering the 
middle gear as the driver, by the ratio existing Itetween F and C§ 
and between D and I. Since G has 48 teeth and F has .74 teeth. 
the ratio between them is a* J is to 1. So with K a 40 tr>oth 
gear, the thread cut would have twice at many turns per mch as 
with the middle gear engaged, with F engaged by the pin. or to. 
With the pin engaged with D, the ratio would then be as t is to 
2. therefore, the niimber of turns per inch of the thread generated 
would only be oifehalf as many a* on iHc middle gca^. or aV^ 
turns per inch. You will thus aer that if you can cut a certain 
thread with the middle gear engaged, ynu can also cm twice a* 
many threads per inch, or one-half as many by ihilting the p n 
Otherwise such a scheme of lathe gearing offers no ailrantage* 
over the simple form. 



Can you tell me whethe' there it a combmfd 
ne and give me the tuunc o4 tlie ci>ni- 



67.— G. G < 
«team an-t 
pany who i 

,\.— It is {K's^kbk :)ut some of our readers can answer tht* 

question for you. The onU engine of this character thai wr 



348 



MACHINERY. 



July, 1 90c. 



know of is described in one of the early editions of Clerk's "QiA 
Engine." He describes a Brayton petrolcuin engine in which 
the heat from the cylinder walls and the exhaust gases was made 
to generate steam. This steam was turned into the motor cylin- 
der along with the flame and it was found tliat the cooling effect 
of the steam practically balanced any gam that was realized 
from the increase in volume due to the steam. Clerk estimates 
that if a separate steam cylinder had been used, about 6% gain 
in economy might have been realized. Such an apparatus, bow- 
ever, wootd necessarily be complicated and of doubtful utility. 
The firm trying the experiment was Messrs. Simon, Nottingham, 
England. 



NEW TOOLS OP THE MONTH. 



68. — H. W. L.: i. I recently had an argument with some 
of the men in the shop over lathe centers. They claim that a 
60* center is less acute than a 45° center, also that the angularity 
of a lathe center is measured by the difTcrcnce in direction of 
the lines BC and BA in the sketch. Since in this case the angle 
ABC is 45*, they claim that the center is properly called a 45" 
center. 2. At what angle must a lathe tool be set to turn a 
cone of 30° ? 

A. — The angle of a lathe center is measured at the apex A 
and includes the angle B.\C instead of being measured at the 
side, as your friends believe. In the sketch a 90° center is shown 
by the full lines and a 60' center by the dotted lines. In the 
latter case the angle is BA'C. You will notice that the angle 
included between the lines BA and BC is only 45° for a 90° cen- 



tTnder this beading ar« Hated the new machioe and smMl t< 
ttiat have been brought out durlner the preceding month. 
ManiifacturerB are requested to send brief de- 
scriptions of their new tools as they api>ear, 
for use in this column. 

MULTI-SPEED EMEBY ORINDBB. 
In the accompanying illustration is an interesting application 
of the electric motor to independent driving. It shows the 
Stow multi-speed m o t<»r. of which vre have previously published 
a description, adapted to an emery grinder. The machine is de- 
signed for two 14-inch wheels and the motor will drive the 
wheels at any speed from 960 to 1600 revolutions. Starting at 
the proper speed for these wheels, as they wear away the speed 
can be increased so that a peripheral speed can be constantly 
maintained, allowing the emery wheels to always cut to the best 
advantage. 
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ter, while it is 60* for a 60° center, but, as* stated, the angle de- 
noting the shape of the center is always measured at the apex. 
2. The answer to this question depends on what the angular 
measurement is to be taken from. If the angle is to be measured 
by the angular difference between the line joining the lathe 
centers and the path of the cutting edge of the tool, it would 
have to be set at 15' in order to turn a 30° cone. 



69. — T. H. R.: Will a spur gear of 156 teeth, 12 pitch, roll 
within an annular gear of 180 teeth? 

A. — An external gear of 156 teeth, 13 diametral pitch, involute 
system, will roll within an internal gear of 180 teeth. A spur 
gear will roll within an internally toothed gear when the latter 
exceeds it by at least 12 teeth, when this number marks the 
gear of the interchangeable series having radial flanks. Gears 
cut by the Brown & Sharpe system will, however, run together 
only when the difference in number of teeth of the two gears is 
at least 15. While an involute tooth for an internal or annular 
gear should have concave surfaces, they are cut in practice with 
a No. I Brown & Sharpe cutter of the desired pitch, the slight 
inaccuracy not affecting the practical result. In fact, it makes 
little difference whether the spur gear flank engages with the 
annular gear tooth face or not, as it is sufficient to have flank 
contact in the latter only. 

70. — C. F. B.: Kindly inform me of the composition of type 
metal and also of the metal used in the Linotype type-setting 
machine. 

A. — Kent's pocketbook states that type metal is made of lead 
and antimony, the proportion of the latter being from 17 to 20 
per cent. Each type foundry has a composition of its* own, 
which is supposed to be kept secret. Some claim to put in a 
little copper and others nickel; but the bulk of the metal con- 
sists of lead, tin and antimony in varying proportions. Linotype 
metal is made from lead, tin and antimony in the proportion of 
700 pounds of lead, 50 pounds of pig tin and 100 pounds of anti- 
mony. This is the formula recommended by the Mergenthaler 
Linotype Co. They also state that if a hard type face is desired, 
5 pounds of antimony and 2}^ pounds of tin should be added to 

the above mixture. 

• * » 

A leather belt 6" wide, traveling at a velocity of 2,000 feet 
per minute should easily transmit 12 H. P. 
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It will be noted that the motor is enclosed and dust proof an^ 
that the wheels are mounted directly on the armature shaft. This 
not only makes a simple and convenient arrangement, but the 
design of the motor is such that the danger from the whctl 
bursting, due to too high speed, is largely eliminated. becatiK 
the speed regulating device can be placed entirely within control 
of the foreman. The speed is varied by moving 3 core in or otttol 
the hollow pole piece of the motor, which varies the magnetism of 
the pole piece and so varies the speed of the motor. This core 
is seen projecting from the top of the motor in the engraving, 
and it is arranged so that it can be locked and the speed cannot 
be changed by any one unless he has the key. This machine is 
manufactured by the Stow Mfg. Co., Binghamton, N. Y., and 
is one of several applications of this type of motor that they are 
now manufacturing. 

NEW COINING MACHINERY. 

The two machines shown in the engravings on the next page 
have been made from the designs of Mr. Oberlin Smith, by the 
Ferracutc Machine Company, of Bridgeton, New Jersey. Tbej 
have been sent to the Paris Exposition, where this compan; 
have three separate exhibits. 

The machine shown in Fig. 2 is known as a coin-miller. Its 
function is to take flat "blanks" (discs) of metal, which ha«t 
previously been punched from the sheet, and mill their edgei 
This operation consists of thickening up and rounding the edge* 
and is performed by hand-feeding the blanks into one of tlic 
slotted tubes shown rising from the table, from the bottom of 
which they are carried, by the action of feeder-arms, between 
the externally grooved steel disc, and the segment of an intemaDy 
grooved steel ring. This segment, known as a jaw, is set some- 
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the dt*€, *<• ihai inr rvrr-loMmng ditiaiiM; at 
cMVCa tbc two, will rcdacc iU diamrtn- to 
Aft«r Ifltmnc thr jaw h dropi throagh « 
N mMc lilttar iato the box thuwn beneath. 
»D«iUc iMJta g of tfct iNittotn Mank ul the pdr ta tli« 
irnwpBthil very timply bjr a Ibin rutatiag arm mowDtMl 
top o< a Mtull Tcnicz) »haf(, thi< »lu{t bring driven by 
»gear inside (he table, whkb is r<«ct»cd lor the parpoir 
lioa gear u limpty a cylindrical disc mUng by spring 
ngainsi a aimilar larger grsr momted npon the nuin 
t can he tnitaatly thrown out oS gear by the snuli 
Id htch fliowa peoiecting through a slot in (root of the 

j^^^Ktd llut there are thrre iliffrrrnt tube*, of dii- 
HPHHngrd rach oar-third of the way around the 
I the older form oi machines tbc table was stalteoary. 



nay be svAoestJy rounded ■« that the p it— > e of toiatag wOl 
not qtrite bring ihcm op to • iharp edge agnhi. na widi Iht 0f4^ 
nnry lypn o4 eoteiat ^^ arorkJag ia a eyttatfrteal cillar It it 
impaaalblc to fonn Mioothly lonndad eornan. Tba iw d w cy ol 
tlie metal under prcsmirt la lo flow «h«nr««r H can, MMMtiaies 
going so far as to low np hetween the cylindrical part ol a 
coining dk and its w wr o tia d la g eoUar. so as actaaliy to form 
thin sharp Atia. Tha tecood object o< milling is to ouka the 
edgei of the plaachet thicker. IcaTtng the main face as • iiwiwa 
panel, thna giving metal lo make the rim which twrnQy iarm 
pan ol tha design of the coin, and which acrrta to protact the 
ctatral eeaamantal parts from abrajioa. in case* of slidfaig oifcr 
ias wwfac aa , ate 

Tht machine ihown in Fig. j it an automatic toggle coiahlg 
press, of the type naaally baHt by the Ferracute Machiaa Cam 
paay, with a nnmber ol Improvements which simplify tha lead- 
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ritf a Oatn Mlltor. 

I ^ :g to the tube at which he withrd to work. In 
pi mchioe the table ii nude to revolve sboot its own 
Mr gaicfcly latched by a small spring boh in any one of 
litioaa. Thos three sites of tubes, feeders, jaws. etc.. 
apt maaatcd for three given sises of coins or medals. 
pa Itmb oi»e to the other being almoat iatfaotaneotts 
Id » ' ' h these articles can be ran throagh the 
rvtri' JdO to 400 per minute. 

lehine as shown b equipped with an indirtdual electric 
Iwaalcd apon a shelf having an ad.iu«tmrnt for taking 
Bgth of belt Sometimes, however, it is run direct from 
fag, ia which case another form of shipper may be ased 
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Uaaka arc known as "planchata,** and alttr kavtng 
■lUDtr ara ready to be fed into tha ooiniag'prcsa, to be 
p coins or OMdals, as the case mar ^ The object of 
Firai, that the sharp comers of the blank 






ing and ejecting optt a tloaa. The ahimatc capacity of lUa ina* 
chine, in the way ol ram prcsaare, is ajo tons, hat for ocdiaary 
work, making continooaa ■trokca, it is uMuHy ran at a c oa ai d cr 
ably lets pressure. It it, however, amply large for coiaa or 
medals op to the sisc of a half-dollar. 

By the newly dcsigited arrangeaMOt in qoaition, the aatoaolic 
motions are all obtained from the mocloa ol tha ram itacML hy 
meant o( the rods shown in front ol tha amchlai. The daviea 
forming the aatomatic feeder can b« removed in a few min n i sa, 
thus rendering the press saitsblc lor ordisary hand feeding. 

Among other features of this design an the placing fit the 
toggles under the bottom of the ram, inst aad of in the uaaal 
position at the top. thas pmliiBg it upward and forciag tha loartr 
die againat the coin, the upper die being itatiooary. Oat ohvioas 
advantaga ol this arrangcmeiH b that no oil or grease can get 
190a the eeina, as aU the aoviag parts fcfnirlag lakricttfaM 
ara hdow the potet ol opcratioaii Aaoihar is the ahsaaca ol 
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"lost moiion." as the plunger and the diflferent parts of the 
toj^glcs arc held close together by gravity, while in the case of 
the upper toggles generally used, gravity tends to pull every- 
thing apart, and cause a lost motion which us calculated to 
damage the dies, and to make a rattling noise when running. 

Another unique feature is the fastening of the upper die to an 
o«cilIating head, which can, in a fraction of a second, be swung 
forward and upward by means of the two handles shown in front 
o{ the machine, one of which unlocks tliis head and the other 
of which raises it This allows an unusual convenience of access 
for inspection and cleaning of the dies, an access which is gen- 
eratly obtained by an unnecessary long die stroke of perhaps a 
couple of inches. In this case the stroke of the die approximate-; 
^*. which short stroke not only allows the coin to be confined 
so that it cannot jump out of place, but causes much less wear 
upon the machine than usual, with consequent durability. It 
also insures a minimum of noise, and enables the press to be run 
considerably taster than is customary. The feeding devices are 
also arranged with a very short stroke. 

This press is equipped with a friction clutch, operated by the 
handle shown at the right, and is driven with an individual elec- 
tric motor, duly provided with a rheostat. a« shown respectively 
at the lop of the machine. 

BXPANDINO MANDRHL. 
The Western Mfg. Co., Spnngfield. Ohio, .have brought out a 
neat expanding mandrel called the "Champion," which is shown 
in the accompanying illustration. It consists of two parts, 
one of which is a sleeve, tapered inside and split longitudinally 
in several places, as indicated in the illustration, and the other 
of which is a taper arbor to be driven into the sleeve, thus ex- 
panding it. It will be observed that :he irrangcmcnt of the slots 
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in the sleeve is such that it is very flexible and will conform 
closely to the cylindrical form, even when expanded to quite an 
extent Both parts are of tool steel, hardened and ground. The 
sleeve, being shorter than the arbor upon which it fits, allows 
overhanging when facing, thus obviating the liability of cutting 
into the mandrel. The taper is such that the mandrel is easily 
released and yet it will hold the work securely. 

CONSOUDATXD BPSBD CONTROLLBR, 
The principle on which the device operates will be understood 
by referring to the sectional cut Fig, 
5. Two opposing discs A B are 
mounted on the shaft, one being se- 
cured to the shaft S and the other to 
the sleeve Q, The discs A B are of 
such shape that when in the position 
shown, the space between them on 
each side of the shaft is of circular 
section. Between the discs are 
mounted suitable rollers C C which 
transmit motion from one disc to the 
other. Thus if the power is being 
transmitted through the pulley G and 
the shaft S, the disc B will be the 
driver and the disc A will be driven 
in the opposite direction and at a 
speed ratio that will depend on 
the angular position of the friction 
rollers C C. If they be in the posi- 
tion indicated by the full lines, it is evident that A will have 
a slower angular velocity than B, since the motion of B is trans- 
mitted from a surface having less than one-half the radial dis- 
tance from the center of rotation as that of .'K to which motion 
is transmitted. On the other hand, if the friction rollers are in 



the position indicated by the dotted lines marked C C, the 
angular velocity of A will be greater than that of B, as the con- 
ditions are reversed. If the rollers C C be shifted so that their 
sides stand parallel to the shaft, the angular velocity of both 
discs will be the same, as motion will be transmitted b«tween 
equi-distant surfaces. 

The end thrust caused by the pressure necessary on t^- 
tion rollers is taken on a ball bearing at M. and the pre? v 
maintained through the medium of a coil spring L. To daw 
the device into action, the clutch collar H is moved to the kit. 
which action operates the levers K K and produces a powcrtiL 
end pressure between the sleeve carrying the coil-spring aivd th* 
collar J, which is solidly attached to the shaft S. 

To vary the speed, a lever not shown is used by wV 
rollers can be turned from the position indicated by ' 
that indicated by C C, thus giving any desired r 
7 and I. Thus if the pulley G were driven at 210 tu 
ute, the rotations of D could be varied from 80 to about 
In some sizes, however, the ratio of change varies between Uir 
limits of I and 10. 

The wide field for variable speed devices i« well ' - 
needs no specific mention here, but one use can li 
which the great gain is well worth noting, and :ha; u 
mitting power to high speed machinery. It is well kn' 
to get many machines, like extractor*, to nmning at ti 
is an operation requiring some caution on the part of ti 
ator to avoid breaking or running oflf of the belts. In a- 
the time taken is considerable, as the slipping of the bc.L. 
great that the acceleration is slow. With a variable speed de 
vice, however, the starting of high speed niachiner>- is a 
matter, and can be effected in a fraction of the time 
required, as there need be no slipping if the operator pro| 
manipulates the controller. 

The Consolidated speed controller is made by the Conao' 
idated Machine Specialty Co.. 185 Franklin Street, B.i>:..n. Mi-.- 

WABM WEATHER PANS. 

The electric disc fan has become established as a l?. 
ing device for summer use, but its ability is linailed l-. 
stirring up a breeze. For the actual movement of air to or ituc 
buildings or through ducts a different type is required Thi 
B. F. Sturtevant Co., of Boston, Mass., are now building a tyja 
of electric propeller ventilating fan such as is shown in Fu' 
on the next page, which meets the latter requirements. 

The fan wheel is carefully designed to act against rca^on-iii. 
resistance and to move the air in lines parallel to the axis of t;if 
shaft. It is Contained within a special circular frame casirji; 
which is conoidal in its form as it approaches the circumferen- 
of the wheel. This results in decreasing the resistance offers 1 
to the entering air. The frame carries a tripod support wii' 
annular center within which is accurately placed and centerc! > 
bi-polar motor, consisting of a circular field ring to which '-''c 
pole pieces are attached. Extending out from either side ot Uir 
field ring is a yoke which contains the ring oiler bearings^ The 
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bearings are self-aligning and self-oiling, and fitted witii com- 
position sleeves which are removable from the outer end of the 
boxes. 

Hard carbon brushes carried in holders of a modified re- 
action type are employed and permit of easy adjustment when 
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it becomes necessary to reverse the direction of rotation of the 
motor. Special light end casings with removable centers arc 
provided, which when applied and bolted in place entirely en- 
close the motor, thereby absolutely protecting it from dust. 
This is a most important feature in a machine of this type where 
the air possibly laden with dust is drawn directly across it The 
movement of this air is of great serv'ice in maintaining a low 
temperature of the surface, while the motor itself is designed to 




rim. o. 
avoid excessive heat This motor is capable of continuous 
operation for 10 hours with a maximum temperature rise which 
does not exceed 60 deg. F. The entire apparatus is ordinarily 
shipped complete and may be bolted directly to an opening in 
the wall through which the air is drawn or forced. These are 
built in sizes from 18" to 120* in diameter with capacities ranging 
from a,ooo to 175,000 cubic feet per minute and driven by motors 
ranging from 1-6 horse-power to 14 horse-power. 

THB 8TANDA.ro ADJUSTABLE CHUCKINO RBAMEa. 

This tool is intended to meet the requirements of general 
machinists and electrical repairers. The main body of the tool 
is one solid piece of steel and the original centers on which the 
reamer is ground are retained. 

The blades are of tool steel, carefully hardened. It will be 
noted that the back ends of the blades are beveled and clamped 
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securely to the body of the reamer by a lock nut, while the front 
ends are notched to give a bearing for the points of set screws 
which clamp the front ends of the blades. There is a wide range 
of adjustment. i-i6th of an inch being allowed for wear and 
regrinding, and the reamer has but few parts. The blades are 
interchangeable and can be replaced when worn to their limit, 
thus obviating the cost of an entire new tool. It is made by the 
Standard Tool Co., Cleveland, Ohio. 

* • • 

FRESH FROM THB PRESS. 

Practical Treatise on Gearing. Sixth edition. Published by 
Browne & Sharpe Mfg. Co., Providence, R. I. 158 pages and 
71 cuts. 

The sixth edition of the Treatise on Gearing is a revision of 
the matter that has previously appeared to which is added a 
chapter on cutting spiral gears in the universal milling machine. 
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The rapidly extending use of spiral gears makes this chapter 
very appropriate. It is, perhaps, superfluous, but an assurance 
to many prospective readers to state that the treatise as a whole 
is adapted for the practical mechanic who has neither the time 
nor education to appreciate the rigorous mathematical treatment 
accorded this interesting subject by many books on gearing, btn 
who can understand ordinary arithmetical calculations 

The Technic of Mechanical Drawing. By Charles W. Rein- 
hard t, Chief Draftsman of the Engineering News-. Published 
by the Engineering News Publishing Company, New York. 
Price $1.00. 

The book contains eight chapters besides ten plates that m 
exceptional specimens of the draftsman's art. All the nti 
shown are photographed from the originals and they arc an in- 
centive to the young and ambitious draftsman who desires to 
master the art of making fine drawings. The chapters take of 
in order: Outlining, Outline Shading. Section Lining. Cun-c<l 
Surface Shading, Shading of Inclined Surfaces, Map Drawing 
and Character and Finish. The work is better adapted to tin 
needs of the young civil engineer or architect than for those con- 
nected with the machine shop. 

ADVERTISING LITERATURE. 

We have received from the Sterling Emery Wheel 
Mfg. Co., Tiffin, Ohio, a price list of their emery and 
corundum wliccls. The pamphlet contains a table. oi 
safe speeds for emery wheels, and other information. 

The New Process Raw Hide Co.. Syracuse. N. Y. 
Catalogue of New Process raw hide gears; pocket size 
A large number of gears oi different dimensions are 
listed in this catalogue, as well as some other raw hide 
specialties, such as bushings and hammers. 

.\ standard size catalogue of upright drills for both 
heavy and light work has been received from the Cin- 
cinnati Machine Tool Company, Weston avenue and 
Dayton street, Cincinnati, Ohio. This line of drills is 
new and is clearly described and illustrated in thi^ 
catalogue. 

The Prentice Bros. Co., Worcester. Mass., have issued i 
pocket size catalogue of their upright and radial drills and lathes. 
It contains illustrations and descriptions of the numerous styles 
and sizes in which their tools are made. 

We have received from the J. H. Williams Co.. manufacturers 
of drop forgings, Brooklyn, N. Y., a new catalogue in which > 
number of products are listed that have not previously been 
shown, .^mong these are a line of drop forge socket wrenches, 
a regular line oi valve stems, rod ends and crank shafts, which 
are carried in stock, a line of straight tail dogs, a line of hoi>t 
hooks and automobile forgings. 

Hill. Clarke & Co.. 156-164 Oliver street, Boston, Mass., and 
12-14 South Canal street, Chicago. III., have a very attractively 
arranged and printed catalogue of drilling and boring machines. 
.\ line of drills for all purposes is shown and the boring ma- 
chines include the horizontal and vertical types. A few other 
machines such as planers and shapers are also listed, and the 
catalogue will be found convenient for reference by any one 
interested in machine tools. 



-^ 



MACHINERY 




August, 1900. 



No. 12. 



A FEW PRINCIPLES OF ORNAMENT. 



W. H. SAacBHT. 



It every manuucturinif establishment there are times 
rnamental design is required and it is not always that 
zmI draftsman can be found who ha^; the necessary taste 
uisite acquaintance with the fundamental principles of 
do justice to the undertaking. There are bases and 
nd brackets to be designed, or an ornament may be 
cover a flat surface; a gate may be ordered formed 
lat or round roiled iron and the draftsman is apt to feel 





n«. I nc. a. 

be <an handle straight lines and circles such as come 
aily work, yet he is not capable of attempting free- 
(na. As a matter of fact, the more the work is cora- 
traight IHies and circles, the more it is capable of be- 
ted by fixed principles. These principles have come 
I generations of designers as being necessary to satisfy 
id gratify the taste in matters ornamental — a sort of 
losi to which the designer must tie bis imagination. 
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)ing principle of ornament is variety, and the law of 
variety leads us to consider the mixture of straight 
lines aa a necessary condition of beauty. 
:cal designs are produced by arranging and joining 
dots and repealing or dividing and subdividing in 
with the laws of symmetry and regularity. The 
ht first geometric figure to present itself, the hardest 
d the least used. While in equity, matters should be 
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U tfaey are long," this principle will not hold in de- 
>bject should be longer than it is high, as in Fig. I, 
tiould he three to five times taller than it is wide, as 
To treat a square successfully it should be so divided 
r Circles or by diagonal lines as to relieve iu lack of 
m, 3). By dividing its space into several panels it 
ide to appear longer or wider than it really is, as 
tS. 4* A picture having the height and width equal 
leaajng proportion. A cube is subject to tbe same 



laws as a square, and should be avoided if possible. A shaper 
is not so graceful looking a machine as a lathe or an upright 
drill, since its dimensions are contained within the outlines o( a 
cube, while in the case of the other machines the height and 
width are unequal. But "handsome is that handsome does." and 
we overlook appearances because of the obvious utility of the 
machine. The circle is the most useful fundamental form fn 






ric. «. n«. 7. 

ornamentation, not so often alone as in curves which are made 
up from parts of circles. The most natural subdivisions of a 
circle are on radial lines and from these, as centers, other inter- 
secting circles may be struck, producing an cflect resembling 
the decoration of watch cases or the elaborate work on banX 
notes produced by the geometric lathe. 

Where the arcs of two circles join together to form a curve, 
they should not be of the same radius; moreover, the two cen- 
ters and the point of junction should be in the same straight 
line, Kig. 3. This it necessary in order to give sufficient variety 




ru. a 
to the design, and although we may not always notice it. yet «« 
saec it daily. Take the letter S and you will sec that the top part 
is a smaller circle than the lower half. Tarn the letter over and 
the difference at once becomes apparent. An ellipse is to be 
preferred to a circle because of the greater vanrty of outline 
and proportion since it is made up from circlet of diflrfent niB, 
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Fig. 5 shows a design for a base suitable, say, for a milling ma- 
chine. In the sketch marked A the cun-e is formed by the arc 
of one circle, while sketch B shows a more graceful curve 
formed by the arcs of two circles of two different radii. It is a 
general rule that every long line should be interrupted — a 
straight line by short curves, a curve by other curves of different 
radii or by short straight lines, as in Fig. 7. In these days of 
steel and iron, when the song of the rolling mill is heard 
throughout the land, the use of wire and rods in decorative work 
has greatly increased. Wire fencing is turned out by the mile, 
cheap and substantial, not the ugly barbed variety, but beautiful 
in design. Wire enclosures for elevator cabs, Fig. 8, are now 
formed up entirely of that same wire which, in unskilful hands, 
is so capable of producing commonplace or inartistic effects. 
This fascinating work is now taught in the schools, where soft 
annealed wire and round-nosed pliers are used, and as "Venetian 
Iron Work" it is something of a fad among amateurs. The 
beautiful gate of the Mills Building, shown in Fig. 9, is a "grown 
up" example of this work. Just how much decoration to be- 
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Stow upon metal work would seem to be determined by its pur- 
pose and that design is best which best adapts it for the end in- 
tended. Do not make up your composition out of short, jerk>', 
disconnected or unrelated fragments like a medley in music. 
Have some dominant thought, some "motit"' which shall bind 
the different members together. Make first a ceiiter line, if the 
ornament is to be symmetrical and build your design around 
that. Divide up your space by cross lines which will serve as a 
guide in laying out the design. Ornament your construction, do 
not construct your ornament. Have in mtml, first of all, the 
utility of the object, the handincss, and having made the gcncr.il 
outlines conform to these conditions, clothe them with as much 
ornament as your best judginent may direct. Study the cata- 
logues of the manufacturers of ornamental metal work, the stove 
makers, wire mills, sheet metal prcsscrs, and the designers of 
locks and aoor trimmings and builders' hardware — they are an 
education in themselves. If you wish for a moderate priced 
book on this subject see Meyer's Handbook of Design. This is 
published tn New York and although I am not authorized to 
say so, yet I presume it could be obtained through the book de- 
partment of the Industrial Press. 



THE NEW YORK HARBOR FIRE. 

Previous to the burning of the wharves and of three of the ves- 
sels of the North German Lloyd hne at Hoboken. N. J., on ihe 
last day of June, it would have seemed inconceivable that &o 
terrible a tragedy could have occurred under such circumstances. 
The possible destruction of from five to ten million dollars ia 
property and of from 150 to 200 lives, within the space of a few 
hours, while the vessels containing the fated victims were lying 
at their docks, was* not foreseen by any one. Now that the 
calamity has happened, however, the causes are very obvious, 
and, in fact, the conditions were such and arc now such at 
hundreds of other wharves in this country and elsewhere, that 
it would seem inevitable that just such an event must have trans- 
pired in the natural course of things, at some time and some 
place. 

The progress in recent years in the ways and means of keeping 
fire under control is marked, and nowhere is a better example of 
this' to be found than on board a modern Atlantic liner. The steel 
hulls and water-tight compartments make it possible to confine 

any ordinary fire to a limited 
space, which can be flooded by 
the pumps in a short space of 
time. 

When the conditions are re- 
versed, however, and the fire 
comes from above while the 
would-be fire fighters arc below, 
the very arrangement that ordin- 
arily makes a vessel a place of 
safety converts it into a veritable 
death trap. This is what hap- 
pened at the Hoboken 6re. The 
wharves which, with their build- 
ings, were mere tinder boxes 
fanned by every breeze that blew. 
were stored with cotton and other 
inflammable material; and when 
from Kome unknown cause this 
material ignited, it was but a few 
moments before the whole k3S 
ablaze and the flames had envel- 
oped the frail upperworks of the 
vessels. The only avenues of es- 
cape from the hulls led tluongli 
the frames above, and those below 
could not have been confined in a 
more secure prison. 

This tragedy reminds us anew 
that progress comes through ex- 
perience only, and often bitter ex- 
perience, such as this. Nowhere 
is this fact truer than in engineer- 
ing in its various branches. It re- 
quired many years of disaster at 
sea to teach men to build vessels 
that could travel from port to port 
in safetj'. It was only by the destruction in the Spanis-h war that 
naval constructors learned to fully comprehend that battle shps 
with wooden fittings are more dangerous to their defenders than 
to those attacking; and now, let us hope that the lives so recently 
sacrificed will teach the lesson that safeguards are needed to 
protect lives and property in port as well as on the open sea. 

In fact, in port, when engines and machinery arc being over- 
hauled and are unavailable for moving the vessel, or even, pos- 
sibly, for fire protection, and the crew are not on regular dtity, 
extra precautions would seem to be called for. It is now an- 
nounced that the North German Lloyd will build new wharves, 
of stone, with fire proof buildings. This is a good beginning for 
a new order of things, and should lead to many other changes 

for the safety of life and property. 

* * * 

Two montha ago a fire insurance expert estimated tliat the 
losses from fire during the year 1900 would reach the enormous 
figure of $175,000,000. It now appears that this estimate will be 
considerably exceeded, as the loss for the first six months wa» 
nearly $100,000,000, Such waste is deplorable, as it represents 
the total destruction of human effort with absolutely 00 return. 
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SOME USEFUL RULES FOR TflE SHOP. 

TBB PBINCIPLB8 OF OBOMBTB7 APPLIED IN PRACTICAL 
SHOP WORK. 

I. Ml. Kim Chask 

The following problems arc frequently met with in the worlc- 
slio{>t of virlous trades, especially in pattern making. They are 
readily solved wtth the aid of a few figures, and the rulev for 
doing to «f< easily applied, and rc<iiiire no higher know'edge 
of mathematics than that of arithmetic. 

Probably the probcm most frequently encountered is to find 
the radius of an arc of a circle that will intersect three given 
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points. See Fig. i. It can be found by the followmg rule: 
Dhridc the square of half the chord by the versed sine, or height. 
aad to the quotient add the versed sine. This sura will then 
cqaal'lhc diameter. Example: Let the chord of the arc equal 
te iftdMiS and the versed sine 10 inches; required the radius. 

One^iair the chord 60/2 = 30 inchei 

Tbc square of half the chord 30 X 30^= 900 inches 

Sqtnre of half chord divided by versed sine. . . 900/10 = 90 inches 

Dtametrr equals 90 -f- to = 100 inches 

Radio* equals loo/a = 50 inches 

tf it should b« found inconvenient to describe the arc w th 
icls in consequence of the circle being very large or the 
ui^ccessible, it may be described as follows, when the 
<)M)Cd of the arc and versed sine are determined: Drive a wire 
bfad at each extremity of the chord and also at the end of the 
rcraed sine. Then provide two straight edges; the length of 
csdi raa»t not be less than the length of the chord. Let the 
Itnight edges bear against the brads- at the ends of the chord, 
aad one cad of each bear against the brad at the end of the 
versed »iic In this position secure the straight edges lofrether 
Now withdraw the brad at the end of the versed sine and insert a 
Kribar in the apex of the angle formed by the straight edges. 
By aovJBg the templet to the right and left while bearing against 



the bradi at the ends of the chord, the desired a;c will be de« 
scribed. Fig. a. 

When it is inconvenient to describe the arc by either of the 
foregoing methods, it may be arrived at by laying dfiwn the arc 
to a scale, erecting ordinate* from the chord and from the dimen. 
sions thus obtained develop to full size. But if greater accuracy 
IS desired than is obtainable by this method, the arc may be de- 
termined by computing the length of the ordinales. The chord 
can be laid down full size, the ordinate} erected from it and with 
the aid of a batten intersecting their exiremiticK. the arc can 
be described. Fig. 3. 

Let the diameter equal 304 feet. 

Let the chord equal 24 feet. 

In this case the firft dimension to be found is the height of the 
versed sine, which is determined by the following role: Subtract 
the square of half the chord from the nquare of the radius and 
extract the square root of the difference; subtract this root from 
the radius and the remainder equals the versvd sine. Example: 

Radius equals 304/3 = 15a f«el 

Half chord equals Aj/a — 12 f«eL 

153*— 1 3* = 33104— 144 = W96O. 1^23960=151.5356 

Versed sine r= 153 — 151.5256 = .4744 Icct. 
The versed fine being determined, the ordinate* are found by 
the following role: Locate the distance of the ordinales from 
the versed sine. Subtract the square of this distance from the 
square of the radius and extract the *4iuare root of the difference. 
Subtract the versed sine from the radiu« and then subtract this 
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remainder from the root previoosly found, and the remainder is 
the required ordinate. 

The difference of the versed sine and radio* will be • ooosiant 
in finding all of the ordinales. 

.As the difitance from the versed tine is increased and the end 
of the chord is approached, accuracy it enhanced by dimimahing 
the distance between the ordinate*. Example: 
.53; = 33.oj 



Diff. = 33088 
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V 23088= 151.9473 
isa — .4744= 151.5256 

151 947:3 — 151 5256 = -4217 ordinate. 
Similarly the other ordinatcs arc determined. 

VT«i2' — 8" — 151.5256 = .2637 = o, 

V 152*— io"— 151.5256 = .1451 = o, 

V 152*— II*— 151-5256 = ,0758 = Oi 

V 152'— iiH' — 1515256 = .0387 = o» 

Another problem frequently met with in laying off work is to 
form an offset; that is, to join two parallel lines with a com- 
pound cuHrC either by employing two different radii or a similar 
radius for both sides: 
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Having acquired the rule for computing the radius when the 
versed sine and chord of the arc are given, it becomes a simple 
matter for any one to compute the radii for this problem. In 
Fig. 4 it is required to have a uniform offset of three inches in a 
length of nine inches. The half chord is one-half of nine, or 
4l^ inches, and the versed sine is one-half the offset, or I'i 
inches. The center line of offset must be joined first, and from 
the centers thus determined the outside curves are described. 
By the rule given, Fig. i. the diameter = 4.5V1 5 -^ i-5 = 15 
inches. Radius equals 15/2 = 7Vi inches. 

There is a peculiarity anent this problem that will repay those 
who arc unacquainted with and who have occasion to solve it 
to become familiar with. It is that for like offsets the sum of 
the radii will always? be equal, whether two similar nr dissimilar 
radii are employed. For instance, it is shown (Fik. 4) that for 
an offset of three inches in nine, with similar radii of curvature, 
the sum of the radii is 15 inches. If it should be desired to have 
one radius twice as great as the other, it is only necessary to 
take 2/3 of 15 or 10 for one radius and 1/3 of 15 or 5 for the 
other (Fig. 5). Or if it is desired to divide into ^ and }A. the 
radius will be respectively \\% and 3^, This principle is graph- 
ically illustrated by Fig. 5. 

There are many other such problems as the foregoing that 
are frequently met with in laying off work, and for the solution 
of which the cut-and-try method is employed, when by the use 
of a little arithmetic with a knowledge of the principles involvrd. 
a solution could be obtained more readily. 

Let it be required to cut a square out of a round stock, as in 
the case of a nut where a part of the length Is cylindrical and a 
part square, the length of the side of the squar« only being given. 



To find the diameter to turn the cylinder, the majority of wi)rk- 
men would lay down the square and measure across the comers; 
but it can be computed more readily by the following rule: Mul- 
tiply the length of side by 1.4142 and the product is the distance 
across the corners, or the diameter of the circumscribing circle. 
Example: The side of a square is 3 inches; required the diameter 
of the circumscribing circle. 

3 X 1.4142 = 4 2426 inches. See Fig, 6. 

If instead of a square, it is desired to find the circumscribing 
circle of a hexagon use the following rule: Multiply the distanoe 
across the sides by 1.1547. Example: The distance across the 
sides of a hexagon is 3 inches; required the diameter of the cir- 
cumscribing circle. 

3 X 1. 1547 = 3.4641 inches. (Fig. 7.) 

To find the circumsicribing circle of an octagon, multiply the 
distance across the sides by 1.0824. Example: The distance 
across the sides of an octagon being 3 inches; required the diam- 
eter of the circumscribing circle. 

3 X 1.0824 = 32472 inches (Fig. 8). 

A problem of common occurrence is to divide a given length 
into a number of equal parts, each part being separated by some 
object as a rib or bracket. Fig. 9. 

The usual way of working out this is to repeatedly try until 
the desired spacing is accomplished. I have found the following 
to be a convenient way of arriving at the proper spacing when 
the ribs are of uniform thickness. From the entire length sub- 
tract the thickness of one of the ribs and divide the reiDainder 
by the number of spaces, and the quotient will be equal to a 
space and a rib. With this distance begin at the inside edge of 
one of the ribs, as at a, and step off, terminating at the outsidf 
edge of the rib at the opposite end, as b. Then reverse this 
operation, beginning at c and terminating at d. 

Example: A length of 90 inches, having 5 ribs 2 inches thick. 
is required to be divided into 4 parts and the ribs to be of eqiul 
distance apart. 

90 — 2 = 88 

88/4 = 22 = the distance to step off with. 

Of the various methods of constructing right angles without 
the aid of a square, the two following are the most convenient 
(Fig. 10). A triangle having its sides 3, 4 and S in length or in 
this proportion has one angle at right angles. Lay off A B 
equal to a length of 4. With a length of s and with one point 
of the dividers at A describe an arc. With a length of 3 and 
with one point of tlie dividers at B, describe another arc at C. 
Draw right lines from the intersections of the arcs to A and B. 
The triangle thus formed will have one right angle. 

An angle circumscribed by a semi-circle is a right angle (Fig. 
II.) Draw the line A. B. Set a pair of dividers to any con- 
venient distance and, with one point above the line, describe » 
semi-circle intersecting the point B and the line between A and 
B; draw a line from this last intersection through the center 
intersecting the opposite side of the semi-circle at C; draw a 
right line from C to B, and the angle thus formed will be a 

right angle. 

« • • 

FIXTURE FOR BORING ENGINE CRANKS- 
The accompanying illustration is from a photograph taken tor 
our use at the shops of the Lane & Bodley Co., engine builders. 
Cincinnati. Ohio. It shows a fixture built at these works (or 
boring the crank-pin holes in their engine cranks. Many build- 
ers adopt the practice of facing the engine crank and then bor- 
ing the holes for both the shaft and the crank pin after setting 
up the crank by this facing on the boring mill table or under the 
drill press. While this method will bring the two holes parallel 
and square with the facing, there can be no certainty that they 
will remain «o after the crank has been pressed on the shaft 
In fact, in the practice of Lane & Bodley, it has been found that 
the crank pin would frequently be out of line after the parts 
were together. 

The device shown in the illtistratioa is clamped to the shaft 
.iffer the crank is in place and the hole is then bored for the pin 
and faced, insuring parallelism. The boring bar is supported by 
two arms clamped to the shaft. These arms are bored out large 
enough to accommodate bushings, which in turn are bored to fit 
the «haft, thus making the rig adapted to shafts of any diameter. 
A separate pair of arras is provided for engines of differeat 
stroke an»l (h<» fixture thus serves not only to produce a truf 
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crank-pin hole, but also to bring the center distance between the 
crank and shaft correct. The bar is driven through a worm and 
worm wheel by a rope drive, as is plainly indicated. The feed 
it by a screw and nut operated by a ratchet at the back end of 
the bar. The screw bears against and is kept from turning by a 
triangular-shaped piece that is supported by three rods attached 
to the driving head of the machine, and by two rods resting on 
the floor. A ratchet wheel is threaded to fit the screw and is- 
iree to turn upon the tatter; and when it turns, it pushes the bar 
ahead. The ratchet wheel is operated by a pawl which rotates 
with tlie bar and is allowed to drop into contact with the teeth 
of the wheel, or is raised (rom contact by a cam which is ad- 
jtutable and can be set to give any dcMrcd feed within its range. 
This cam is kept from turning by a feather which slides- in a 
cptine in the feed screw. 

Since adopting this fixture the Lane & Bodley Co. have had 
uniformly good results and have not had a crank pin come out 
of line. In this connection it may also be mentioned that they 
depend entirely upon the press fit to hold the crank pin in place. 
No nut is used on the pin nor is the pin riveted over at the back. 
A» our readers probably know, there is in vogue at this shop 
the most complete system of inspecting and recording the sires 
of the parts that are to be pressed together, probably in exist- 



prestor to produce as many pounds per hour, an'* it can deTclop 
but a fraction, probably a small fraction, of that amount of power 
in rcga&ifying. It loses- by simple vaporisation, even m large 
vessels, ten gallons and upward, about 4 per cent, under the 
most favorable conditioirs for its preservation, each hour. Its 
efficiency in the motor is found to be about 4 pcf cent; that of 
the steam engine is from 7 to 30 and more, and that of the gas 
engine rangts to still higher figures. In the perfrct heat engine 
the qu.intity of air required to do the same work within the sarae 
r.ange of temperature of operation is about sixteen times as 
much as of steam; while steam costs nothing as a crude material 
and liquid air costs no one knows precisely whn! — probably not 
less th.in three or four times, perhaps ten or fifteen times, as 
much as the fuel used with the steam engine or the ga^ engine. 

"The wild claims of the promoter of the stock companies now 
in the market for speculative purposes are probably based on 
but little better reas-on than those of Keelcy or of other mounte- 
banks. Taking its cost in the engine at the advcrti.srd minimum, 
about $8 per ton. and that of steam in the engine at about 
$0.00025 P^^r Ih., about 50 cents a ton, and $4 for coal, the relation 
IS sixteen to one in favor of steam per pouud, and many tiroei 
this per horse power developed. A first-class steaniship of io,oco 
horse power would probably pay Stoo.ooo for the air alone to 
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coce. It can be told exactly how many thousandths of an inch 
was allowed, or rather, actually left, by the workman for forcing, 
and also how much pressure was required for any part of any 
CDgine, With this certain knowledge, therefore, it is believed 
to be better to depend on no makeshift to hold the crank pin in 
pjaec, when, if it is forced in sufficiently tight, the friction is 
«niple to bold it securely. It is further believed that if a pin is 
not forced in properly, it is better to withdraw it and force in a 
larger one than to try to "make it go" by screwing on a nut at 

ibebadL 

* * • 

LIQUID AIB. 

In a recent number of the Sibley Journal of Engineering Dr. 
Robert H. Thurston discusses the possible sources of energy 
(or automobiles. Of late liquid air has been urged as a source 
ci power for this and other purposes, and Dr. Thurston ex- 
presacs his views on the subject as follows: 

"It (tores comparatively little energy, i« enormously costly, 
especially aa a competitor with energy-storage fluids of little or 
BO cost, requires very large quantities per horse pow<?r deliv- 
ered, anc* no known way exists for its storage for any consider- 
able or satisfactory period, without immense wavte According 
to Lisde — perhaps its most successful, experienced and re- 
liable producer — it requires a hundred horse power at the com- 
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operate the proposed system of machinery in a single voyage 
across the Atlantic We are, however, still awaiting exact data, 
and the propping investor in this 6eld will meaottroe do well 
€rst to ascertain the exact character and recs'ds of the men 
with whom he must deal, their intellectual a« well at moral re- 
liability and their standing as scientific men as well as mecbanics 
and mechanical engineers; next to secure by personal observation 
and measurements, or through a trustworthy and repatabic ex- 
pert in that specialty, preci.«e figures of power expended, prodoct 
secttred and costs of power and product, and. finally, its avail- 
ability as shown, not through prophecy but by acttsal experi- 
mental and life-size work, for the partinilar purpose in view. 
It is always perfectly practicable to ascertain juit what the boii- 
neaa siile of the proposition may be expected to be worth through 
a careful and accurate investigation, by properly conducted cs- 
perimenti, by well known and reliable metbod4 familiar to every 
member of the engineering profession. 

"The best evidence that the writer has thus far collected iodj- 
eates thnt the cost of even refrigeration, in ord^qary cold*air 
work and iranportation. av of fruits by train, must be several 
times as much with liquid air as with ice. The former, costiog 
above sixty times as much as the latter, pound for pooftd, b 
capable of far less refrigerating effect per pound. In no ordfaMrjr 
work can liquid air compete with ice or the refrigerating machine. 
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n AMBRIOAN MAOBINB TOOLS APPKAR AT THB 
VHTtmD STATES MACHINERY BUIU>IMO, 
PARIS BXP08ITI0N. 

Warrkn E. Wejnshkimer. 

Bgh the United Stales Machinery Building at Vin- 
W»% the only place ready to run on the 14th of April, 
nt the formal opening of the Exposition, it was not 
I7 iOth that exhibits were sufficiently in place to open 
Idinc to the public. Since the 14th of April, the boiler 
(porary engine plant have been in regular operation, 
Mde it possible to use the jo-ton Shaw crane to move 
ry machinery. This crane has been of wonderful »cr> 
inloading and moving cars and also in installation, and 
Dtages over the French methods of doing this work by 
rce ar« keenly appreciated by exhibitors and visitors-. 
irmMi opening of the building took place on May loth. 

of the main entrance on the south facade. Mr. F. E. 
lirector of the departments of machinery and electricity, 
ned o»er the space to the Commissioner General. At 
mony the United States guards in their regular uniform 
tMnt. These guards are stationed in the various^ build- 
I are supposed to see that nothing is stolen from exhi> 
id also to give information to visitors. 
Its shown here illustrate some of the most interesting 
in detail as they appeared June 12th. Let us begin in 
trdcr and, entering the main entrance, walk along the 
ranfverse aisle. Fig. i shows a line of wood-working 
tj made by J. .\. Fay & Egan. occupying Block XIV, 

Hill, Clarke 8c Co. and the Springfield Machine Tool 
py the corner. Block XIII. Fig. 2, with multiple drilling 

and engine lathes, respectively. The Mossberg & Gran- 
^ Co. have an exhibit of belt-<Iriven drop hammer presses, 
^apy Block XIII, space 6, and are also shown in Fig. 2. 
Itely across the aisir, space 4. is an interesting machine 
I Bros, for cutting kcyways in gears, pulleys, etc. It is 
nnected and very compact, as will be seen by Fig. 3. 
Ive now arrived at Block I and find here a case of L. S. 
t tools in space i. Next to this is the Norton Emery 
!o., occupying space 2 and showing a fine line of emery 
{Bd Rrind)ui< machines. Space ) is that oi the Leiand 
Mier Mfg. Co. with universal trimming machines. Space 

all the styles of the grinding and polishing machinery 

Ititders' Iron Foundry. Space i. Block II, is occupied 

^isholt Machine Co., and contains a large exhibit of 

llwd universal turret lathes. Space 2 is occupied by 

|chinery for pattern makers of the Americarj Machinery 

wick Frercs. one of the largest Paris agents of ,\mer- 

inc tools, have spacev 3, 4 and S for the vertical drill- 

ities of the W. F. Ac J. Barnes Co., while space 6 is an 
i oils made by Fiske. 

« I, Block III. the Prentiss Tool & Supply Co. show 

d multiple drilling machines and an engine lathe. Space 
& Sharpe's, is one of the largest and most attractive 

here. Fig. 4 shows a front view, with the beautiful 
milling cutters, scales, calipers, gages of all kinds. The 
rear, slightly taller than the flat ones, contains one 

test standard measuring machines. It has microscope 
ent on one end and on the other a vernier, from which 

may be taken to t-io,ooo of a millimeter. Some of the 
of work done on the dividing engine machines on pol- 
kl src marvels of accuracy and beauty. The lines- are 

closely together and the steel is so finely polished thai 
Id think it a mirror reflecting a spectrum from a prism 
lows the rear part of Brown & Sharpe's exhibit, where 
I anivcrsal milling and grinding machines and automatic 
rew machines*, one of which m the foreground is turn- 
ir buttons out of a solid piece of brass and milling 
igoo." on the back entirely aiitomaiically. This view 

ly shows how the shafting is arranged. In space 3. ten 

tbes of various sizes and two universal milling ma- 
'« exhibited by F. E. Reed. Fig. 6 shows thre« Hendcy 
sbapers of their newest design located in space 4 

Mc the handle for changing the gearing off from the 
to the lathe spindle in cutting threads, which iv one 



of the convenient attachments of the Hendey- Norton lathe Their 
sbapers are too well known to need further comment. 

In Block IV, space 1, is occupied by Warner & Swasey. where 
ihcy are exhibiting five turret lathes for aatomaiic boring ard 
tapping. Their two- and four-spindle milling machines for mill- 
ing the hexagonal ends of globe and angle valvcn at the same 
lime arc interesting, as is also a novel grinding machine for fit- 
ting and grinding plugs in cocks. 

Space 2 contains Pratt Sl Whitney's exhibit Fig. 7 shows the 
front and Fig. 8 the back of the exhibit, shafting, belting, pul- 
leys, etc. Their line is quite similar to Brown tt Sharpe's. and 
shows in front two interesting cases of small tools, and on the 
side and rear the larger machines, such as toolmakcrs* lathes. 
centering machines, cup and conc-cuttrr grinding machines, ma- 
chines for gun drilling and rifling, hand turret head screw ma- 
chines, automatic head screw machines, magazine attich- 
mentsr, etc. Spaces 3 and 4 are occupied by the BuUard Ma- 
chine Tool Co., who have on exhibition three large boring and 
turning mills and three large turret lathes. 

In Block V the Ingerscll-Sergeant Co. have, besides a CorliM 
engine air compressor, a number of tbcir tripod rock 
drills, one traveling steam drill and a simple engine air com- 
pressor. The H. B Smith Machine Co. devote Block VI to 
large wood-working machinery, five planers, two circular saws. 
and one band saw. In Block VII, spaces i and 6, is the ex- 
hibit of Simonds Mfg. Co. Space a is the office of the director; 
space 3 contains an interesting direct-connected milling planer 
manufactured by the Ingersoll Milling Machine Co., and shown 
in Fig. 9. In space 4, the .\cme Machinery Co. exhibit their au- 
tomatic bolt headers. 

Space i, in Block VIII, is devoted to the exhibits of the Stand- 
ard Pneumatic Tool Co.; 2, to the Becker-Brainard Milling Ma- 
chine Co.'s vertical milling machines; 3 is occupied by Flathcr 
&Co.; 4. by the Cincinnati Milling Machine Co.; and 5, by the 
Ferracute Machine Co. 

Block IX, space a. is occupied by the Chicago Pneumatic TocI 
Co. and by Markt tc Co., who represent a number of firms. 
Among the exhibits here installed are a Mietz & Weiss gas en- 
gine direct-connected to a Lundcll dynamo; Osterlein Machine 
Co.'s universal milling machine, and Grant Tool Works' vertical 
drilling machine. Pig. 10 is a view of the turret on the large 
Conradson lathe. Space 3 is occupied by Adolph Janssens. with a 
collective exhibit; Potter & Johnston Co. have one milling ma- 
chine; Perry Ransom, a double grinding machine; the Westcott 
Chuck Co., a pyramid of chucks wlHch can be partially seen in 
Fig. 10. Space 4, the American Tool & Machine Co., and 5, the 
Landis Tool Co. 

The Niles-Bement-Pond Co. occupy the whole of Block X 
with very large machinery. There is a targe boring machine, 
engine lathe and planer belonging to Pond. The Niles Co. ihow 
two large vertical boring machines, two large lathes for turning 
locomotive driving wheels. The larger of these is shown io Vig. 
It. Pig. ta shows a coal mining machine exhibited by the Jef> 
frry Mfg. Co., in space a. Block XI. Space i, Block XI, is oc- 
cupied by the Rand Drill Co., with a Corlirs engine air com* 
pressor and six drills. 

Space I. Block XII. contains the exhibits of pneumatic tool*, 
saw-cutters for metal, riveting punches, engine lathes, turret 
lathes and milling machines of the Q. & C. Co. Gould & Eber- 
hardt have a gear-cutting machine for spur gears in space a, In 
space 3 are the milling machines of R. K, LcBlond. The 
Vacuum Oil Co. have their exhibit in spaCe 4, and spaces 5 and * 
6 are occupied by th« Fellows Gear Shaper Co, and the Jones * 
9c Lamson Machine Co.. with the Fellows gear shaper and tna- f 
chine scrrw turret lathes, respectively. P 

In Block XIV. spaces 1. 5. and 6. Sutsfeld Lorsch & Co. . 
Paris agents, show the Morgan Machine Co.'s box making and 
nailing machines, and a full line of saws and saw-vharpening ' 
and saw-making machinery made by Baldwin. Tuthill k Boltmi 
Space a conutns five large itamping machines built by the E. 
W. Bliss Co,, and in tpace 3 is sn exhibit of De Pries ft Co . 
Paris agent*. 

As will be noticed, the distribution of the machinery has beta 
made to give the effect of being an ordinary machine shop 00 a 
large and varied scale. The exhibitors, no doubt, feel repaid for 
their efforts, as this building is the most interesting exhibit o( 
the Exposition in this group. 
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MAOHINB TOOLS, THEIR CONSTRUCTION 
AND MANIPULATION.— 10. 



PLANINO MAOHINBS. 
W. R Van Dmvoort. 
The planer and shapcr, with their modifications the slotting 
OMchine and kcy-scater, constitute a distinct class of machine 
tools, the office of which is to machine plane and irregular sur- 
face* that can be most readily machined by a straight-line cut 
Aithoagh a considerable amount of work that, until a few years 
ago, was classed at planer and shapcr work has been turned 
over to the milling machine, there still remains a very wide 
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quick-pitch screw with suitable gears and pulleys at the end of the 
bed. This method has been entirely replaced by the rack and gear 
drive and the Sellers or spiral gear drive. In Fig. 88 is shown 
the gear arrangement as commonly used in the rack and gear 
drive. The rack A is secured to the bottom of the table. The 
gear B meshes with the rack and is driven from the pulley C 
through the gear reductions E F and B H. D and I are loose 
pulleys carrying belts that run in opposite directions. When the 
belt running in the direction of the arrow is on the pulley C. the 
table and work move toward the tool and when the reverse belt 
is thrown upon C, the table moves the work away from the tool. 
The backing belt is usually driven at about four times the veloc- 
ity of the forward belt, thus giving the table what is termed 1 
quick-return motion. The object nf this is to get the table and 
work back and ready for another cut with the least possible lost 
of time. As applied to the planers by different makers, this 
mechanism differs somewhat in its arrangement, but in all caset 
is a simple geared reduction. The reversing mechanism differs 
materially on the various machines. That used by the Gray 
Co., on the planer shown in Fig. 87, illastrates one of the simpler 
methods. As quite clearly shown, the belt-shifting ringf are 
attached to a pair of arms controlled by cams. The dogs, which 
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range of work that must continue as planer and shapcr work. 
Thcae tools bear to the machining of plane surfaces practically 
the aame relationship that the lathe docs to the machining of 
rp<md work- The cutting tools used on the planer and shaper 
■fC praclically the same as those used on the lathe, and the 
CCDCral principles involved in the operating of the machines are 
qnile similar. 

Th* planer and shaper, although used on the same class of 
work, dil7er materially in design. In the planer the work moves 
to the tool, while with the shapcr the tool moves over the work. 
In tlie ptaner the vertical and lateral feeds are given to the tool, 
whale on the shaper the lateral feed is usually given to the work, 
Uk vertical feed, however, bemg given to the tool In what is 
as the traverse head shaper. both feeds arc given to the 
sad the work is held perfectly sutiooary. 
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Fkg. S7 is shown a standard modern pLiner. The bed is 
■nd hea>7 with the work table moving in inverted vees. 
Tbe housings or uprights are secured firmly to the bed and 
eroift-'ticd at the top. The cross rail is gibbed to the front of the 
boostngx and carries the tool head. The cross rail is adjustable 
vertically, being operated by the two elevating screws by hand 
OS the amaller machines and by power on the larger ones, as 
•Imvd in the figure. On the large machines, two heads are fre- 
^atntij uted on the cross rail and one on the face of each hous- 
dia« enabling several cuts to be taken on the work at the 
le lime. 

Tbe important features of the planer are its table driving mech- 
aoiam including reversing gear and the mechanism for operating 
the iecda. In some of the earlier planers the table was driven by a 
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clamp to the side of the table at any point in its length, engage 
the shipper lever on forward and return strokes, through the con- 
necting rod, and move the cam plate and belt arms. The motion 
is sttch as to cause the belt driving to be shifted from the tight 
pulley before the other belt is shifted on, thus preventing both 
belts from getting on to the tight pulley at the same time. As 
these belts must be shifted very quickly and, when the table is 
making short strokes, very often, it is quite necessary that the 
belts be narrow and run at a high velocity. These belts will not 
shift property if run too tight, and should always be of tbe 
best grade of double leather belting in order to stand the wear 
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and pressure on the edge. As it is frequently necessary to ran 
tbe work out from under the tool to make measuremcntj and it 
is not desirable to change the position of the dogs, the shipper 
lever is provided with a trip stop which can be raised, to allow 
the dog to pass over without changing its position The planer 
cannot be depended upon to stop its table at exactly the same 
place each stroke. This variation may arise from changes in the 
pressure of the cut, but mora ir eqp en tJy from changes in the 
speed of the belu. thus varying the time in which the inertia of 
the rotating parts is overcome each time the belt is shifted. 
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Iq Fig. 89 is illustrated a planer with a spiral-geared or Seller's 
drive, and the planer shown in Fig. 94 also has a drive of this 
description. 

As shown in Fig. 90, the mechanism (or driving the table is 
qtsite simple. A spiral pinion, usually having a quadruple 
thread, engages a rack the teeth of which are at right angles to 
the length of the table. This throws the axis of rotation of the 
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pinion away from the line of motion of the table an amount equal 
to the spiral angle of the teeth in the pinion and carries the 
pinion shaft at this angle through the side of the bed. This gives 
a broad bearing between the teeth of the pinion and rack and 
causes the tine of pressure to come directly in the line of the 
table's motion. Suitable bevel gearing and tight and loose pul- 
leys on the outer end of the shaft completes the driving mechan- 
ism. This drive is noted for its smoothness of action, and free- 
ness from the vibration frequently found in spur gear drives. 

The mechanism for operating the feeds is comparatively sim- 
ple on most planers, the same mechanism usually operating 
both Tertical and cross feeds on the cross rail head, or heads 
when more than one are used. As the amount of feed adjust- 
ment per stroke must be constant and as the length of the stroke 
varies, it is necessary that the feed-operating device give the 
full amount of feed adjustment during a relatively small amount 
of the table's stroke. In fact, the shortest stroke it is possible 
to have the table make, should give the full feed adjustment for 
each stroke. In Fig. 87 the arrangement shown is simple and 
efifective and in modified forms is 
largely used by the different builders. 
The head which operates the feed 
rack is driven by the extended pinion 
shaft, the arrangement of parts be- 
ing as shown in Fig. 91. The disc A 
is secured to the shaft and conse- 
quently rotates with the pinion, right- 
or left-hand rotation depending upon 
the direction in which the table is 
moving. The disc carries a casting B 
and cover C, the cover being held 
to B with the three studs D D D 
and against the friction washers 
E and F with a uniform pressure by the spiral springs under the 
nuts on the studs. If the casing is relieved, it and the cover C. 
together with the wrist pin G, rotate until the casing is again 
held. In the back of the casing is a slot H into which the 
stationary pin I extends. The length of this slot is determined 
by the amount of casing rotation required. In action, the table 
starts on its stroke, B and G route until I strikes the end of the 
slot H and the rack has been moved up or down, depending 
upon which side of the center the pin G is on. As the table 
continues its stroke, the disc A slips between the washers E and 
F, and G remains stationary. When the table starts on its re- 
turn stroke. A rotates in the opposite direction, carrying with it 
B and G until the pin strikes the other end of the slot, the rack 
having received motion in the opposite direction to that given 
on the forward stroke. Thus the rack is moved up and down 
once each time the table moves forward and back, and the 
amount of the rack motion depends upon the distance G is from 
the center and is independent of the length of the table stroke. 
A pinion gears with the rack and through a shaft carries the 
gear A. Fig. 92. Gear B rotates free on the shall, gears with C 
and on its face carries the double pawl D. If the lower loot of 
this pawl, as it stands in the cut, is thrown in, it slips on the 
up stroke of the rack, but drives the gear B in the direction of 
the arrow on the down stroke. If the upper foot is thrown in, 



it slips on the down stroke and carries gear B in the opposite 
direction, the direction of feed being reversed. It is evident 
that with the wrist pin G, Fig. 91, on the same side of the ceottr. 
the feed occurs at the beginning of the forward stroke when the 
feed is in one direction and reversal of the feed makes it occur 
at the beginning of the return stroke. The wear on the feed 
mechanism is least when the feed occurs at the beginning of the 
return stroke, as it is not then necessary to move the tool while 
cutting. On the other hand, feeding on the return stroke makes 
the wear on the tool in dragging back somewhat greater. When 
side heads are attached to the face of the housings, they are 
given a vertical feed on the housing in a manner similar to that 
already described. By removing the gear C from the cross 
screw and putting it orfthe feed rod, the vertical feed is operated 
in a manner similar to that for the horizontal feed. 

The size of a planer is determined by the length of its Uble, 
the distance between housings and the maximum distance be- 
tween table and bottom of cross rail. What is known as the 
extension side planer is shown in Fig. 93. In this tool, the 
capacity is increased by spreading the housings, an extra long 
cross rail, of course, being required. This class of planer is of 
value in shops where only a small per cent, of the work done 
requires a wide planer. Another modification known as the 
open-side planer is shown in Fig. 94. In this tool one bousing 
is dispensed with entirely. The cross rail being heavy, strongiy 
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braced and carried on heavy housings on the one side, remove* 
the width limit on the work to be machined. When the work 
is very wide and overhangs the table by an excessive amount, it 
is necessary to provide some form of out-board support for the 
outer portion of the work to rest on. 




V^ 




On all planers the cross rail is elevated by two square-thread 
screws set in the face of the housings and geared together at the 
top. Theie screws are preferably right- and left-handed and 
must be very accurately cut. as otherwise the cross rail will not 
remain parallel to the table in its width at all positions. Oa the 
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titts where the cross rails usually carry two heads and are 
teavy, the elevating screws are operated by power belted 
the countershaft. 

form of bed shown in Fig. 87 is the one known as the 
box bed and is now quite generally used. It is strongly 
I and its form is such as to make it very strong and rigid. 
ftrm of table guide quite exclusively used on planers is 
I as the inverted "V." In any planer it is very important that 
BTuides be most carefully fitted and suitable means provided 
eir lubrication. The bearing surfaces are usually grooved 
tin and distribute the oil with suitable wipers provided to 
the lubricant to these surfaces. In 
5 ii shown a common and very effi- 
method. An oil well or pocket is 

in the bed near the center of the 
I motion and a pair of conical rollers 
i in a suitable frame and held against 
rface by a spring, carries the oil from 
dt to the surface to be lubricated. 
Tincipal difficulty with this arrange- 
:omes when the table is worked on 

stroke for a considerable length of ^ 

M in that case the portion over the ^1 
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is properly lubricated. On long strokes, however, 

)n is perfect, 

(planer table is always provided with a large number of 

>r stops and for bolting the work to the uble. also with 

T- slots. These holes should be drilled and reamed and 

>U planed or milled in order that the bolt heads may 

eljr in them. 

• • • 

AN ACCURATE MACHINE. 

i^ltividing engine that was designed and built by Warner & 

9, Geveland, Ohio, for use in connection with their astro- 

ti work is one of the most accurate instruments of pre- 

ever made. It will graduate a circle with a maximum 

probably not exceeding one second of arc, or a distance 
^third of an inch on the circumference of a circle two miles 
Beter. It is not desired, however, to state that this is 
tt the maximum error; this point will be determined later 
i S. Government experts who have astronomical instru- 
f graduated on this machine. The base of the machine 
W three rubber plugs upon a bed of masonry, which latter 
i on a bed of sand. This combination foundation success- 
Mists all vibration. The work table is a fiat circular plate 
i.is supported by a vertical taper spindle. This spindle was 
t to fit a taper bearing in the base, but as the table weighs 
I hundred pounds, it was necessary to relieve the friction 

bearing and the method employed to do this, as well as to 
,^e alignment of the table is simple and might easily have 
Applications. At the tower end of the spindle is a ball 

bearing, which is pressed against the end of the spindle 
ights. The thrust of this bearing is about ten pounds less 
Jic downward thrust of the spindle, due to the weight of the 
knd the spindle is therefore seated in its bearing with a 
ire of ten pounds. Thus, supposing the table to weigh 500 
Ii, 490 pounds of this weight would be carried by the ballt 
f remaining ten by the taper bearing. This, it is calculated, 
ieient to keep the table accurately in place and yet it turns 

liable is spaced by the ustul tangent screw or worm, which 
1 in teeth milled in the periphery of the table. Contrary 
lil custom, however, these teeth were not first milled and 



then corrected by a series of approximations. In the firit place 
spaces were ruled upon an annular surface or ring of silver 
around the edge of the table. By careful microscopic measure- 
ments the variation or error from mark to mark was determined 
and another set of marks was ruled in which the errors of the 
first set were allowed for. These rulings were then measured 
and another circle graduated, and so on. Finally, when thought 
to be sufficiently accurate, the teeth were milled in the periphery 
of the disc for the worm or tangent screw. 

The milling of these teeth was scarcely less difficult than the 
process of graduation. The usual process of rotating the hob 

and disc together could not 
be employed, of course, be- 
cause there was no accurate 
means of feeding the disc 
The latter must be moved 
by the aid of the final grad- 
uated circle, the distance* 
being determined by micro- 
scopes, and it wottid thoa 
be impossible to move It 
continuously. The only 
way was to move it a dit- 
tance equal to the pitch 
after each tooth waa com* 
pleted, and to give the hob 
both a longitudinal and ro- 
tary motion as though it 
were a screw traveling 
.ilong the edge of the disc 
This produces the same 
relative eflect as thouKh 
jhe hob rotated, merely, and 
the wheel turned ay though 
driven by it. 

The blank for the hob U 
a tool-set steel screw lapped 
until practically perfect by the process used by Frof, Rowland 
in producing the screw of his famow dividing cngmc. Teeth 
were cut in one end of the screw, making a hob of it, and the 
other end worked in a nut and fed the hob longitudinally ai the 
fcrew and hob rotated The lapping was done after hardening 
to eliminate shrinking errors. 

We trust that at some future time Messrs. Warner & Swaaejr 
will favor the mechanical public with a complete description d 
this extremely interesting machine. 

• • • 

An interesting teatare of the immense foundry connected with 
the General Electric Works at Schenectady, are the portable jib 
cranes for serving the moulding floor. The foundry is served by 
a number of traveling cranes, but for a great deal of the local 
work in such a large establishment it is cheaper and more con- 
venient to handle much of the smaller work by jib cranea. To 
facilitate the use of these cranes and yet prevent auch a mnlts- 
pilicity of them as to interfere with the open space, the frames 
u: the jib cranes are arranged with hinger similar to that of an 
ordinary gate. Similar hinges are provided on the supportioc 
posts throughout the length of the main aisle, and whenever a 
jib crane is wanted at any particular spot, it is transported to it 
by the travehng cnne and hooked in place. Thus a small num- 
ber of the jib cranes are made to cover the entire area of the 
foundry floor and are made instantJy available wherever needed. 

• * • 

By the introduction of a form of induction coil in a submarine 
cable at certain distances apart, Prof Pupin, of Columbia Uni- 
versity. ha» demonstrated that long-distance submarine telephony 
may soon be a commercial possibility. With an experimental 
cable line 350 miles long operating under practically the same 
conditions as exist with a submerged cable, conversation »M 
distinctly audible, a fact that is of considerable imporuncc when 
it it known that 40 miles of cable is the limit of submarine tele- 
phony at present. The discovery it ii thought will not only in- 
crease the range of submarine telephony, but also greatly aug- 
ment the commercial radius of aerial lines. Submarine teleg- 
raphy can also be facilitated by its use. as then it will probably 
be possible to tue the quadruplex system and therebr mcrcasc 
(he capacity of the cable four times. 
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NOTES ON THE TRANSMISSION OF POWER. 



8TBP BBASINOS. VBBTICAI. 8HAJ~T8 AND COnPLINGS. 

An article appeared in the July, 1899, issue of Machinery on 
"Step Bearings" in which were shown a number of forms of this 
somewhat unsatisfactory form of bearing which had given various 
degrees of success. The proper construction of a step bearing is 
ail important feature in machine design and the failure to observe 
proper precautions in its design and construction has often been 
the cause of considerable trouble. The trouble with the step 
bearing is to obtain sufficient area for the pressure so that the 
load per unit of area will not exceed what has been found to be 
safe practice. If the load per unit is found too high, it is often 
of no avail to simply enlarge the diameter of the bearing surface, 
as by so doing the peripheral speed of the outer portions of the 
bearing is so much increased that the saving in pressure per unit 
is more than made up by the increased friction due to greater 
velocity. Again the wear on the outer portions is greater than 
near the center, so that a simple step bearing quickly wears to 
have a bearing only near the center, with the result that heating 
ensues. 

The writer recently had an opportunity to examine a form of 
thrust or step bearing manufactured by P. Pryibil, New York, 
which is said to give excellent results. This bearing is made 
specially for supporting vertical shafts in establishments whex» 
power is to be transmitted to upper floors and it is desirable to 
avoid cutting belt holes through the floors. The advantages of this 
method of power of transmission to upper floors are worth con- 
sideration. The loss from friction is said to be considerably less 
than where the ordinary belts are used for the purpose and not 
least, the fire risk is greatly reduced, as belt openings are not re- 
quired with the vertical shaft. 



ng. 1 . Stop ^mrnrtng, ahowiag Oiling Davlo*. 

The step bearing xeferred to is shown in the accompanying 
sketch. Fig. i, and will be seen to be quite similar to the ones 
shown in the article referred to, only that this one has adjustable 
features which allow it to conform to irregularities in the founda- 
tion or lack of alignment of the vertical shaft. 

The shaft E is supported by three washers which are contained 
in the cast-iron cup A. Tliese washers are of hardened steel and 
phosphor bronze, the middle one being of the latter metal, while 
the upper and lower washers are of steel. These washers are 
very accurately made, great pains being taken to have them per- 
fectly flat and of uniform thickness. A hole is provided through 
the center of each to favor the lubrication of the working sur- 
faces. The cup A has a spherical surface at its lower end which 
fits in the casting B. The latter being accurately bored to fit the 
rounded end of A, supports the cup with the shaft, but allows it 
to take any position within limits necessary for perfect alignment. 
To allow lor variation from exact position, the part B is not se- 
cured to the outer shell D, but sets loosely on the bottom and 
can therefore slide into the correct position. The parts A and 
B, being of larger diameter than the bearing, do not rotate, as 
they have much greater frictional resistance. The outer part be- 
ing filled with oil, the bearing is constantly flooded and the cen- 
trifugal action tends to create a circulation through the holes 
G G G up through the central hole in the washers and out 
through between their faces. The multiplicity of bearing faces 



prevents cutting as, when friction between any two oppo 
faces becomes so great that abrasion begins, the motion beti 
them ceases and takes place between some of the others. 

An instance is quoted where this form of bearing is in succcis- 
ful operation in a Connecticut factory in which the vertical height 
of the shaft is 100 feet with a diameter of the lower section of 
about 4" and is run at a speed of 160 turns per minute. The total 
weight on the step due to the shaft, couplings, pulleys and belts 
is about 4,800 pounds or 380 pounds per square inch of bearing 
surface. The approved form of belting to the horizontal shafts 
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Fig, a. TrumnltHns Power bj Mvaaa of a Vertle*! Bbaft. 

on the different floors is that shown in Fig. 2. The belts from 
the pulleys on the vertical shaft B are carried over a mule pulley 
or idler C C C. By using the idler or guide pulley, as shown, the 
usual difficulties with quarter turn belts are avoided. The belt 
wears longer, as it is not so severely strained along one edge, 
and it does not run off if the line shaft be turned backwards; 
and the idler presents an effective means of taking up the slack 
in the belt, thus making frequent cutting and lacing unnecessary. 
Of course, in such an installation, the pulleys should be so ar- 
ranged as to put the idler on the slack side of the belt, as in 
this position it is more effective and the loss by friction is far 
less than when oppositely placed. A feature of this form of power 
transmission, which will often be of value, is that power can be 




Fls. 3. Clamp Coupllna. 

transmitted to shafts rtinning at right angles, without complica- 
tion. If done on the same floor, one pulley will be located high 
enough to clear the belts from the other, but otherwise the bell- 
ing will be the same for each. 

A form of clampcoupling developed by the same manufacturer i» 
that illustrated in Fig. 3. The coupling has an internal part A and 
is connected to the rim only on one side. The part A is split oa 
the side opposite to its connection with the exterior and is also 
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cut to two laterally on one side, as shown at D. The other side 
it continuous throughout its length. The clamps B B' are dove- 
tailed to fit over the free end of A and arc tapered, as are also the 
edges o( A. As the tapered parts of A are opposed, when the 
two cUmpi are drawn together by the bolt C, the parts of A are 
firmly gripped on the shaft. The side of the coupling that is 
continuous preserves the alignment. This clamp requires keys 
and keyways the same as the ordinary flange, but has the ad- 
vantage of being easier to connect or remove and can also be 
used on shafts having slightly diflferent diameters without neces- 
titating special fitting. 



The farm was a large and valuable one. and Todrank sold it 
for enough to have a little cash balance left over when he got his 
house in the village paid for, and he said "nothing to nobody," 
but went with his cash balance and bought a wood lot. 



/ ^ 



TODBANK TIOSA AND THB BOSS. OR THE MAN 
OF FEW WORDS. 

Todrank Tiosa was a man who worked in a country machine 
shop, and lived on his farm, which he owned, and which his father 
owned before him. He got up at 4 o'clock in the morning to 
look out for things around the farm, and then drove into the 
village where the machine shop was situated, and of course drove 
back to the farm after his day's work in the machine shop was 
done. This was all right in the summer, but rather a hard job 
in the winter, but Todrank never complained, being "a man of 
lew words." 

Birdseye Birmingham, who was the owner of the shop where 
Todrank worked, often asked him why he didn't sell his farm 







moY* |BU> 



" U wmm th* to«« strew wtaloh iadttoad Todrank TtoaB to . . . 

tba nilk««." 

and move into the village, and held up in glowing terms the ad 
vantages which Todrank would reap by such a move. The long, 
cold drive in the winter would be no more; getting up at 4 
o'clock in the morning would be a thing of the past; and, if 
there happened to be a circus in town, Todrank could go and 
fct home in time to go to bed before starting to work, and when 
iaaUy 

GORMAN'S 
EQUINE MARVELS 

Moving in 

MAJESTIC MARCH 

MANOEUVRE 

DANCE 

and 

TABLEAUX 

Building Pictures 

of 

ENTRANCING SPLENDOR 

in 

SIMULTANEOUS ACCORD 

was announced on the bills, it was the last straw which indticed 

Todrank Tiosa to take Birdseye Birmingham's advice, sell his 

firm, and move into the village. 






"But TodfABk 'B*V«f MUd Kword.' " 

Not long after Todrank got settled in the village. Birdseye 
came around one day and told Todrank that business had not 
been very good lately, and that it became necessary to reduce 
Todrank's wages to the extent of about 15 per cent., but Tod- 
rank "never said a word" much to Birdseye's surprise. 

When Todrank went home from the machine shop that night 
he stopped on the way and bought an axe. 

The next morning he took the axe and started for his wood lot 
and began to cut wood, still saying nothing. 

Birdseye missed Todrank. and was a little surprised, because 
Todrank was a remarkably steady man, and he kept on missing 
him every morning for a week, when his curiosity got the belter 
of him, and he called around to see Todrank in the evening. 

Todrank was at home and 
seemed glad to see him, but 
hadn't much to say as usual. 

Finally, Birdseye had to speak 
right out and ask Todrank where 
he had been the last week. 

"Oh, over in my wood lot." said 
Todrank. 

"Why," said Birdseye. 'I didn't 
know you had a wood lot." 

"I did," said Todrank. from 
which it will be seen that To- 
drank was a man of iew works, as 
mentioned above. 

"Well," said Birdseye. "what I 
called to say is, that business has 
improved vtry much during the 
last week, and if you will come 
right back to work, we can man- 
age somehow to pay you the same 
we have been paying." 

And there have been 00 more trees cat down on the wood lot 
since. 

It is too bad to cut down all the trees, anyhow, 

GasASY Jar. 

• • • 

While failures are always discouraging, there is the con- 
soling feature about them that they always convey a greater 
lesion and are thus in some respects a greater friend to man- 
kind than are the successes of life. A boiler may stand a test of 
250 pounds under hydraulic pressure and be called a raC' 
cess, while the same boiler may explode under 175 pounds 
steam pressure and be called a failure. In the one case the 
boiler was called safe, while in reality it was a menace to 
public safety. In the other it was shown to !>« unsaie and 
w^ile the explosion might have been disastrous, it probably 
taught the lesson in design that was needed and, before con- 
structing future boilers from the same drawings, changes could 
be made that would make a repetition of the explosion impos- 
sible. 



!• took Ma »MM aad sMrMtf ror 
tfc* wood tot " 
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CIRCULATION STATEMENT. 

The regular edition of Machinery for August is 21.500 copies. 

Machinery has the largest paid-in-advance circulation of any 
mechanical paper in the world. No subscriber is entered on our 
mailing list until his subscription is paid for. and all subscrip- 
tions are stopped at expiration. Except on special quarterly 
numbers, no papers are s^ent free other than to advertisers, ex- 
changes and circulation agents. American Machinery is the 
title of the foreign edition, printed on thin paper and compris- 
ing all the reading and advertising matter in the domestic edi- 
jtion. The re^lar editions of Machinery for the last twelve 
months are given below: 

1899. 1900. 1900. 

September... 18,000 January ao.ooo May 21,500 

October X7,Soo Febniarj- . .. 20,500 June 37.500 

November... 17,750 March aS.ooo Jtily 32,000 

December... 18,500 April 21,500 Augtist 21.500 



This number of Machinery completes the sixth volume. The 
index for the year will be ready about September first, and will 
be mailed to all who send a request for it. 



Prof, Jacobus, in describing the system of instruction at 
Stevens Institute, recently said: "For every principle given in 
the class room the students are required to either make or 
witness an experiment to verify the same. What a student does 
with his hands in connection with hi's head he remembers much 
better than any knowledge he may obtain from the text books 
or lectures alone." 

A reversal of this statement might be made that would be 
ipplicable to every young mechanic who aspires to better things 
for the future. Such mechanics have plenty to do with their 
hands. The simple doing of these things over and over in a 
mechanical sort of way may enable them to turn out more 
pieces in a day and to make the pieces better, Both of these 
results are to be desired, because the more work a man can do, 
and do well, the more money he is worth; but it is aJso true 
that the more kinds of work he can do, and do intelligently. 



the more money he is worth, and the only way to accomplish thii 
result is to work with both mind and hand. 

« • « 

USELESS AND USEFUL ATTACHMENTS ON 
MACmNB TOOLS. 

The writer recently visited a well-known Government works, 
and in one of the shops devoted 10 light work noticed a targe 
number of engine lathes of from 14" to 20" normal swing, which 
were all provided with the gap arrangement, to that their ca- 
pacities could be considerably increased for face-plate work. 

While it is not denied that a gap lathe is a useful tool for some 
shops, especially those having a limited equipment, it seems ab- 
surd to generally equip any department of a large shop with lhi< 
form of tool which not only costs more than the simple form 
but which, by reason of its construction, is not as ■trong and dur- 
able. For instance, the carriage has to be so constructed that 
the cross-slide and tool will be out of the center towards the 
face-plate, to enable the tool to be used on the periphery of the 
work when using tht full capacity of the lathe. Such a con- 
struction is, of course, not so well calculated to give as perma- 
nently good results as the form of carriage used on the simple 
tools. Simple tools of various sizes to suit the general class of 
work are always more satisfactory and less expensive. 

While it is not known positively but that there might have been 
some valid reason in this instance for such a peculiar shop equip- 
ment as the one mentioned, it is pretty safe to assume that the 
reason for such an abnormal condition of affairs is traceable to 
the desire of those responsible for the purchase of the tools to 
have each machine a complete tool in itself, or rather one having 
a great range of adaptability. This condition is quite evident in 
many other shops when the immense number of machines 
equipped with compound rests and Slate taper attachments is 
noticed. In many cases these attachments represent an invest- 
ment that makes no adequate return, as in most cases, neither 
of these is used enough to warrant the equipment of all the 
lathes of a large shop with them. The work requiring either or 
both attachments can usually be sent to a few lathes having these 
features, and the others may just as well, or better, be as simple 
as possible as far as the carnage arrangement goes. 

A good plan which, however, is not generally feasible, is to 
have the compound rest interchangeable with the plain slide rest 
of a number of lathes of the same class. Under thesv circum- 
stances each lathe is normally a plain slide rest with the advan- 
tages of stiiTness and simplicity of carriage detail. Wlien occa- 
sion arises making it desirable to use the compound rest, it is 
applied without much loss of time and is again removed when 
the work no longer requires it. 

The cost of the compound rest and taper attachment would 
usually prove a better investment if put into a two-speed counter- 
shaft and a variable feed mechanism by which the machinist 
could quickly change the speed and feed of his machine to suit 
the work being done. 

The importance of the two-speed countershaft as a means of 
cost reduction on many classes of work is often overlooked. 
With the best of intentions, the operator may often neglect to 
secure the proper speed for the work in hand, as it is often a 
physical impossibility to shift the driving belt to the proper step 
and at the same time attend to the manipulation of the tool. 
With the two-speed countershaft, the utilization of the two speeds 
bearing a considerable ratio to each other becomes second na- 
ture and is continually used. Of course, a variable speed coun- 
tershaft giving a large number of speed changes by minute var- 
iations is still more desirable, but as yet the most of these de- 
vices, because of certain objectionable features, have not be- 
come as popular as they undoubtedly will in the future when 
improved and reduced in cost. 

The importance of the variable feed mechanism is becoming 
quite generally recognized, and a number of lathe builders are 
now placing on the market machines which leave little to b« 
desired in this direction. 

« * * 

The superimposed turrets for battleships win, by the late de- 
cision of the special naval board, and they will be placed on the 
five new battles-hips. While there is a disadvantage in placing 
"too many eggs in one basket," by placing four guns in practic- 
ally one turret, the great gain in arc of fire and concentration of 
fire seems to have counterbalanced this disadvantage. 



During the year 1899. the Schenectady Locomotive Work*, at 
Schenectady, N. Y., built 355 complete locomotives for domestic 
and foreign use. Of this number 63 were of the Schenectady 
compound type, or that having the high-pres-sure on one ftide 
and the low-pressure on the other, with the Pitkin intercepting 
valve by which the locomotive may be worked as a simple en- 
gine when starting a train. With the product of 1899, the total 
number of compound engines built by the Schenectady company 
if 239. To accomplish the total result for one year, or nearly 
one complete locomotive for every day. including Sundays, 
•omething over 2,500 men were employed, thuj making the.se 
works the next chief industry of Schenectady to that of the G«Q- 
eni Electric Company, which gives employment to about 6,500. 
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PLANER PLATEN 
Ttg, A. Jt0 tor M»«hlnlns Cylladsr*. 

In the various views of the interior of the shops shown on pagev 
j68 and 369, that of the foundry is denoted by Fig. i. The 
foundry is a well equipped department for the class of work done 
and is served by traveling and jib cranes. The moat remarkable 
feature noticed in this class of foundry work is the large number 
of cast-iron flasks that are shaped considerably like a locomotive 
cylinder, but larger. These are used for moulding the cylin- 
ders, and are made from cast-iron on account of the necessity of 
baking the moulds for a number of hours before potuing the 
metal Dry sand moulding has to be practiced on locomotive 
cylinders on account of the complexity of the pattern and the 
impossibility of otherwise properly supporting the nnmerons 
cores for the tortuous steam and exhaust passages. 

The general practice seen here will compare very favorably 
with that of any other class of foundry work, the successful cast- 
ing of locomotive cylinders being regarded av one of the most 
difficult jobs encountered by the moulder. 

The cylinders are machined in the cylinder shop shown in 
Fig. 2. The first operation is the boring of the cylinders, 
which is done in horizontal machines having traveling bars, to 
which are secured cutter heads. The flanges are faced in the 
usual manner with a cross-feed head attached to the boring bar. 
the feed of which is operated by the usual star- wheel and tappet. 
After being bored the cylinders are chucked on the planer in 
V-blocks. as shown in Fig. .\. and are supported under the sad- 
<fies by screw-jacks, which form a convenient and reliable block- 
ing. The flanges at each end of the cylinder are turned to ex; 
actly the same diameter, so that when seated in the V-blocks 
the valve seat will be planed parallel with the bore. In the case 
of the low-pressure cylinder of the compound locomotive, it is 
necevMry to proceed somewhat differently, as the flange cannot 
be turned to give the accurate chucking surfaces afforded by the 
•mailer and simpler cylinder. When planing the low-pressure 
cylinders, discs which fit closely in the counterbores are inserted 



at each end and held in position by boltv through the cyliodcr. 
The ends of the discs are then allowed to rest in the V-block», 
the same as the flanges of the ordinary cylinder. The first 
planer shown in the foreground of Fig. i has a cylinder chocked 
on the platen in the manner described. 

Simple cylinders are always planed in pairs so that, while til 
work of the same class is expected to be interchangeable, there 
will be no question but that the two cylinders for any simple Ioco< 
motive will be alike in all respects. One of the little kinks in 
planer practice that help to economize time and promote the 
efficiency of the tools, was obser^-ed in the setting of the planer 
tools, when two beads were being used, so that both toots 
would either enter or leave the cut at the same time, thus mak- 
ing the travel as little as possible. The pattern for the simple 
modern locomotive cylinder is reversible; that is. a cylinder 
may be used on either the right or left side, a desired. This is 
effected by having the cylinder symmetrical on each side of the 
middle lateral vertical plane so that whether one end is ahead 
or the other, the relation towards its mate is exactly the same. 

After the cylinders are planed, they are tested hydrosutically 
to about 400 pounds pressure per square inch. This pressure lA 
obtained in a simple and ingenious method by a combination of 
differential pistons and cylinders, by which air pressure of about 
100 pounds pressure is multiplied in effect until the resultant 
pressure is that stated. To confine the water so that the cylinder 
bore, the steam passages and the exhaust passages can be tested. 
cast iron blockv are bolted over the openings at the valve leat 
face with aheet rubber packing underneath and covers are also 
fastened over the steam and exhaust nozzles on the saddle. In 
this way each cylinder is carefully tested, and any leaks are 
located before the work goes any further. If the leak is a small 
one. owing to a sand hole, it is plugged, but if it be a crack or 
a porous spot the casting is condemned. The pressure is al- 
lowed to remain on each cylinder for a number of hours so that 
the smallest leaks are detected and remedied- The design of all 
the cylinders made here is such that the steam and exhaust pas- 
sages are Mparatcd by an air space, which feature of isolation 
has an important effect in le»ening the losses from condensation. 

In this department, the steam chests are planed and drilled. 
The grooves for the copper joints are planed so a copper wire 
gasket about %' diameter will sink into the grooves to nearly 
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one-half its diameter. To factliute this operation and aUo the 
regular planing work, a simple chuck is oscd. which is shown 
by a top view in Fig. B. It consisu of two square flat plates, 
the lower one of which is fastened to the planer platen and the 
upper one mounted on it with a central pm C as a pivot. A pin 
B at one comer locks the two together and T-sIots D D D D 
are provided for clamping the steam chcit in place. When the 
chest hay been planed off and the gasket grooves nude in one 
direction, the locking pin is removed and the ch«« with the 
upper plate is swang around to a position at right tnffl«a to that 
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the main or connecting rods' it is necessary to adhere to 
justable form, as here lost motion would be a serious de- 
\ account of the reversal of thrust at the end of each stroke. 
Again, the danger from improper adjustment on the con- 
f rod is not as great as on the parallel rods. 
Instance of "making a piece stronger by making it weaker" 
Dticed in the form of the piston rods of one locomotive 
built for a Western road. The piston rods were "necked 
' just outside of the cross-head, by which means greater 
Ity ii obtained at a point where the bending action is al- 
Concentrated. In connection with the subject of piston 
i method of construction demanded by some railroad com- 
I is worthy of comment, and that is of having the piston 
ptTs ground into the cross-heads with oil and emery. Just 
Idvantage is gained over a good lathe fit on this work is 
than the writer knows, but if the idea is, as it apparently 
It to be, to get a perfect fit, it is exactly contrary to some 
id practice. It is believed in some quarters, to be better 
It to fit a taper piston rod slightly tighter on the small 
|gn at the shoulder, so that portion of the rod embraced 
ikeyway shall be in compression rather than in tension. In 
ttnt, it appears according to the canons of modern prac- 
ir though grinding piston rods into the crots-he«ds it a 
it that should speedily become obsolete, 
'boiler shop is an extensive building having galleries at the 
ind provided with two traveling cranes for handling boilers 
Uerial. Chipping, calking, tapping stay-bolt holes, screw- 
j stay-bolts and other work is done by compressed air 
■applied by a Norwalk compressor. Perhaps the most 
IK tool in this deparimc. *, both in its appearance and the 
iutied out, is the huge hydraulic flanging press made by 
irgan Engineering Co. With it are formed many shapes that 
few years ago were made entirely from castings. Boiler 
dome connections, steam chest casing tops, flue sheets, 
tt head casings, etc., are formed by pressure while hot. 
mples of the work of this press are shown in Fig. 13, 
Iv&ntages anstng from pressed work of this kind are 
|>ns. In the case of boiler front ends, the weight is con- 
|ly lessened, as is the case with many other parts. This 
iesirable condition, although locomotives- are continually 
made heavier, but in the construction of the locomotive 
is no trouble to get weight. The effort is to get rid of 
BOus weight where not needed and put into the boiler 
the demands are never satisfied. Again, flue sheets and 
portions of the boiler Ranged by one or two operations 
Igher and freer from the defects incident to the hammer- 
4 mauling that occur when hand work is the rule. 
lift. 9 and TO are given two views of the erecting shops 
(rom opposite ends. This department is served by travel- 
bes having sufficient capacity to lift and transport a loco- 
I from one track over the others and deposit it wherever 
pd. A transfer table on a track on the outside of the ihop 
I the completed locomotive to the twitches where it can 
Irered to the main line of the railroad, 
jfinely equipped drawing rooms- recently built were de- 
[ in the February issue of Machinery and constitute in 
peseot state an important addition to the productiveness of 
iloem. The drawing department is an important depart- 
|l any manufacturing firm and particularly so in the case 
Icomotive shop as the great variety of designs demanded 
ftnnt roads and the constant struggle to increase the 
|cy and capacity of the locomotive make the labor in the 
k room never ending. 

Pnclusion, it may be said that the modern American loco- 
I which the Schenectady company has done not a little to 
L never fails to win general admiration, and when its dc- 
[carefully studied, the more the mechanic will understand 
Iplibility to the arduous conditions of service. At first, 
iar with locomotive practice, he may be disponed to 
the general looseness of the working parts ootil be 
is that this condition is not a defect, but an absolute 
on account of the more or less general uncvenness of 
bed and the prevalence of dust which, were the bearing 
fitted without lateral movement, would cause binding and 
Judging the locomotive by its work and the results 
low. it may easily be regarded to be. in many ways, the 
raechantcal triumph of the present age. 
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NOTB8 OL.MANBO FBOM VABIOD8 80US0BB. 

From observations made in the General Electric Works at 
Schenectady, a twenty-five foot electrically driven boring mill 
was found to absorb j H. P. when turning the periphery of a 
large cast-iron spider. A similar mill of twenty feet capacity 
absorbed t H. P. when operating on light work. Nine planers 
48" X 48" grouped and driven by one motor through line shaft- 
ing, were found to require an avera.ge of 45 H. P. of which prob- 
ably nearly 1-3 was absorbed by the shafting and belts. A great 
difTerence has been found in the power required for planers of 
equal capacity, but of different designs. Those having sharp 
V-slidet on the platen were found in some instances' to require 
as much power when running light as others having flatter slides 
did when doing heavy work. The actual power required to force 
the tool through the cut on a planer ia a small proportion of that 
required to overcome the friction and inertia of the moving partt. 



In the Gray shops, Cincinnaii, one of the large planers was 
adapted for work that will not pats between the housings by the 
addition of two additional uprights, which rest upon a sole plate 
under the forward end of the planer. The sketch is a plan view 
of the planer and sole plate. The long, horitontal parallelogram 
represents the planer bed, under the left hand end of which is 
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the sole plate, at indicated. The two uprights slide in or out on 
the sole plate, as desired, in order to be located properly for the 
work, and thus the ends and sides of large and heavy pieces, (ar 
beyond the ordinary capacity of the planer, can be machined. 
This arrangement is not uncommon, but it is worthy of even 
more extended use. 



Alloys of possible value, especially for castings, have tomc- 
timea been discovered in the course of research in the Mechanical 
Laboratory of Sibley College, Ithaca. N. Y. Two of these were 
recently described by Dr. Robert H. Thurston, in the "Sibley 
Journal of Engineering," as follows: " 'Altinc.' as it has been 
generally termed, consists of two-thirds aluminum and one-third 
xinc It has the general working quality of a very good cast- 
iron, but has only about four-tenths its weight (j> G. 2.9}, work* 
beautifully in the lathe and on the planer, and c«.n be cast very 
fluid at a comparatively low temperature, making remarkably 
sound and even castings. Its tenacity is about 35,000 pounds on 
the square inch and, when warm, it is ductile, but it is brittle at 
low temperatures. Its cost is about two-thirds of aluminum. 
Another alloy, 'alainctin,' contains 50 per cent aluminum, 2s tin 
and 25 zinc. Its specific gravity is 3.17 and its cost it about 80 
per cent, that of aluminum, a trifle higher that the preceding. 
It has a measurable ductility, even when cold, about $ per cent., 
and is a better material for smaller parts and where tome ductility 
and elasticity are desirable. Its teiucity is about ao,ooo pounds 
per square inch. Both alloys, tt the boiling point of water, be- 
come very much tougher and more ductile. No copper can ht 
employed in making these alloys at it proves wholly ddeicrioM." 



AUTOMATIC raiOTION OBAfUNO. 
The "Mechanical World" publishes a description of a novd 
friction gearing in which the pressure between the two fridioa 
wheels is automatically regulated by the amount of power tran** 
mitted. In the sketch W is the driver which tuma in the diree> 
tion of the arrow. Wheel T it free to route or slide upon shaft 
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A within reasonable limits, and the shaft is cut with a course- 
pitch screw on which is the nut B. This nut slides in grooves F 
in the friction wheel T and hence when the nut turns, the wheel 
must turn also. A spiral spring S inserted between the nut B 
and wheel T tends to keep these two elements apart. 

Suppose that wheel W turns in the direction of the arrow and 
that the driven shaft A meets with some resistance to rotation. 
At first wheel T and the nut B are turned through the frictional 
contact between the two bevel wheels, but the shaft A does not 
turn because of the resistance that it must overcome. The nut, 
therefore, moves to the right, owing to the action of the screw. 
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and compresses the spring, which causes the two wheels to be 
pressed together with still more pressure and also tends to lock 
the nut to the shaft. That is, a point will be reached where the 
end thrust will be great enough to produce sufficient friction be- 
tween the threads of the nut and shaft to cause the shaft to turn 
with the nut. Should the resistance of the shaft increase, the 
end thrust would increase to correspond, thus reducing the slip- 
ping between the two wheels. Should the resistance decrease, 
the spring would be able to push the nut slightly to the left and 
reduce the end thrust We do not know how practicable this 
device has proved to be, but it embodies an interesting principle. 



PIN 80BTIN0 MACHINE. 

One of the interesting machines (though ancient) seen in a 
pin factory at Winsted, Conn., is that which separates the bent 
and defective pins from the perfect ones. The principle is illus- 
trated in the accompanying sketch which shows the upper side 
of a number of parallel leather belts about VA" wide, having 
cemented, fastenings so that no lacings interfere with the sepa- 
rating action. The belts all travel slowly in the same direction, 
being driven from a common shaft -and the pins are dropped on 
their upper surfaces from a hopper at the left end. During the 
travel towards the right, the perfect pins roll off while the bent 
and defective ones continue to the end where they are dumped 
in the scrap box. The separating action is assisted by giving 
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-the pulleys C C C C, etc., and D D D D, etc., a slight wabbling 
action as they turn, thus communicating a rocking action to the 
belts. Often a pin will be observed to go through the machine 
to the scrap box that appears' all right, but when closely exam- 
ined, it will almost invariably be found that if not slightly bent, 
the head is eccentric or has a fin which prevents it from rolling, 
which is. of course, the secret of the machine's action. The 
perfect pins roll off of the traveling belts, while those that are 

. at all crooked remain until they are deposited with the scrap. 



A DBL.IOATB INSTRTTUaNT. 

An interesting little instrument has been devised and is used 
by Prof. C. H. Benjamin in the laboratory work at the Case 
School of Applied Science, Cleveland, Ohio. It is described in 
the notes on laboratory practice by Prof. Benjamin, which are 
published by Charles H. Holmes, Cleveland, Ohio. The instru- 
ment is an extensometer for measuring the extension or con- 
traction of a specimen during a tensile or compressive test As 
the distortion in such cases is usually very small previous to the 
point where the elastic limit is reached, it is necessary to have a 
delicate means for measuring it Micrometer calipers are gen- 
erally used similar to those described by Prof. Miller in hii 
article upon "Testing the Strength of Materials" in the March 
number of this paper. It is desirable, however, to have an in- 
strument which does not require repeated adjustment and this 
end is accomplished in the one illustrated in the accompanying 
sketch. 

It consists of two vertical bars, F F, connected together by 
two round pins at one side. These pins are threaded for thumb 
nuts which serve to close the bars together, and spiral springs 
between the two bars serve to separate them. Each bar is pro- 
vided at the lower end with a steel point to bear on the specimen 
T and at the upper end with a light steel lever in a horizontal 
position. The two levers are marked A and B in the sketch. 



y^^M^ 



HtUmtrt. It. r. 

Fig. 4. Sztanaomstar. 

Each lever is provided with a steel point similar to those on the 
bars. Lever A is pivoted at point a, to the left of the steel point 
which bears on the test specimen, and lever B is pivoted at point 
b to the right of its steel point Lever A therefore is of the third 
order and its outer end will raise when the specimen stretchet 
and gives the steel point a slight vertical movement Lever B 
is of the first order and its outer end will be depressed for 1 
corresponding movement of its steel point It is evident, iherfr 
fore, that when the bar stretches very slightly the extreme ends 
of the levers will greatly magnify this movement On the end 
of arm B is a scale S, Durmg a tension test this scale moves 
downward and the pointer A moves upward, making it feasible 
to read ten-thousandths of an inch upon the scale per inch length 
of specimen. It is evident that with this instrument the spaces 
on the scale can be twice as far apart for a given length of lever 
arm as would be necessary if the scale were stationary and the 

pointer A alone moved. 

* * « 

In most shops bar stock is placed in horizontal racks and when 
a piece is wanted it must be puUed out its full length and then 
replaced. If the piece happens to be at the bottom of the heap, 
so much the worse. At the Cleveland Twist Drill Co.'s works, 
where a large quantity of round stock mtist be carried, all the 
medium and large bars are stood on end in suitable racks. This 
makes a very convenient arrangement where the bars are stiff 
enough to stand without bending. 
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SHOP KINKS. 



A DBPABTUKMT OV PKAOTICAI. IDKA8 rO& THX SHOP. 

OoBtrlbutlons of kinks, devices and methods of dotoff work are 

•oUolted for this column. Write on one side of the 

p*per only and send sketches when necessary. 

To meour»Ke our rt«)ers to «nd more ilcwnplion* and photographs 
•f g«o<l th>'>i> kink* and handy devices, we will give contributor! the priv- 
0*9* ol »clccting from the appended Iml of desirable machinista' tooli, ac- 
cevding lu the *«lue o( the different devices »ubmitlcd. 

To compete, it will be oece»»ary to obterve the lollowing conditiona: 

I.— All deacriptiona ahalt be written on one aide of the paper onW. 

X— The neceaaar; akeichei to illustrate the device chall be made on 
■«V*r«(e iheetf irotn the written matter. 

J.— Toola ahall he eho*en Irotn the (ollowinc lilt, as no option in the 
■election o4 other tools can be given. 

AM cotttribiitions to this department will be graded, according to value, 
Coniributor* will be informed by mail duiHng the ntonth 
•...ii, from which class they may make their aelections. 
( n be made in all cases, i( preferred. 

Lis! Price. 



fUarrrtt's No. combinalion square, ta-inch blade, with center 



and b«*«l protractor.. ...•■...•.....■-••••••.••••• •••.•••• **•" 

I ' \o. too turface gage with la-inch and 18-inch apindles,... 3.50 

. No. «7 outside micrometer caliper 3.50 

No )o combinaliun square with ij-inch hardened blade... a.jo 
Nn. $6 tool maker's case-hardened surface gage, with- 

.ixiliary guides - i-V> 

, - No. IJ internal micrometer caliper with depth gage at- 

ont '•■ »-So 

I I. I No. It combtivaiion square. i>inch bla4e, with center 

r faad »w 

fSloeomb'a No. ii iflUmsl micrometer caliMr.....^ « • 1.7s 

ISMrrrtl's No. ij 4-inch aquarc. with two blade* 1-65 

••iSlsrretl'a No. ij universal bevel i.jo 

ISswyer'a No. •• apring tempered rule, i* Incbca loag... i-tS 

( Starrett's No. 40 acrew pitch gage t.oo 

I Sawyer's No. 19 dexible rule, 9 inches lon^ V> 

4,1 Startett's No. J9 outside spring caliper, 4 inches ti 

1 Starrrtt's No. yj Inside spring caliper. 4 inchea 75 

ISiarretl's No. 8j spring dividers. 4 incbea 7$ 

MBTHOD FOB THRBADINO SMALL 80RBW8, 
•"S. C. R«w" says: 1 enclose a kink for threading very small 
ro<U. A four-jawed universal chuck is screwed on the spindle 
o( the head-stock and the die is held in the chuck. 
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r The tail stock is not fastened to the bed and the rods are held 

is the chuck. Where a number of small rods are to be threaded 
dils wilt be found a very convenient and rapid rig. The tail- 
stock is pushed up until the rod touches the die. after which the 
die does the feeding. Reversing is done by countershaft. 

A OOOD COMBINATION TOOL. 
C W. Shelly, Peterboro, Ont. says that Starrclt's lock-joint 
bemuphrodite calipers No. 42 answer the purpose of three 
•cpftrBte tools. By bending two extra points A and B into the 

proper shape it will do for inside calipers and also as a gage for 
distances between holei'- and slots. The illustration Fig. 2 will 
■sake tJiis clear. It economizes room in the tool box and also 
tmrct expense. 

PLANER POPPST8. 
W. W. Cowles. Torrington, Conn., says that sketches Figs. 3 
and 4 show two handy poppets- for the lathe, planer, milling 
machine, surface grinder, etc. The poppet shown in Fig, 3 is 
onde of cast steel as cast-iron is too brittle. The illustration 
•hows its form clearly. The poppet shown in Fig. 4 can be made 
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very cheaply as a number can be formed at once. It is made 
from a bar of machinery steel any length and IJ4" thick by aVi* 
wide. The bar is planed to that a cross-section is of the form 
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shown by the full lines and then is sawed into scclions about 
iJ4" wide. .\ half-inch screw is large enough for this siie. A 
half-dozen such poppets are very handy to have around a planer. 

A HANDT TOOL. 
George I. Babcock, Providence, R. I., says that a handy tool 
for the pattern maker to use for rubbing in corners is made by 
taking a steel ball and inserting into it a shank of stiff steel wire 



on which is mounted a handle as shown in Fig. 5. As the balls 
can be obtained in any size, a number of these tools of various 
sizes can be supplied to suit any fillet 

LATHB TOOLS rOR TURNINO OIBOT7LAR OBOOV18. 

H. J- M. describes two forms of lathe tools that are well 
adapted for accurately turning grooves or fillets of any desired 
radius. The tool shown in Fig. 6 has a circular cutter B which 
is turned with a shank fitting the hole ihrongh the holder A and 
is held in position by the nut C on the under side. The cutter B 
is turned slightly tapering for clearance and can be made con- 
cave on top or can be ground to an angle as shown. As these 
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cutters are easily turned in a lathe to exactly any diameter re- 
quired, it is best for accurate work to have on* for each size of 
radius required. Wiien circular grooves of a larger dianetcr 
arc required than would be practicable to turn with a forming 
tool, the tool shown in Fig. 7 is well adapted for the tvork. The 
too! B can be adjusted by loosening the set-screw E. The turret 
D fits freely in the holder A. which is held in the regttlar tool- 
post of the machine. The end of the shank of D is fitted with a 
washer E having a hole fitting over the flattened side of the 
screw. This* prevents the Ont C from being moved from its 
proper adjustment by the revolving action of the tool when 
cutting the groove. A wrench G is provided to fit on the hexa 
gon shape at the top of the turret D to enable tba openlor to 
turn it with facility. 
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HAKD7 DIE POR THB BLAOSSMITB SHOP. 

"G" illustrates a simple and convenient die for the blacksmith 
shop by Fig. 8. These dies can be made for a variety of shapes. 
the one shown being intended for pms like that shown at A. 
The loop connecting the formers B B is' made so that it has a 
certain degree of springiness and opens alter each blow of the 
sledge or tilt hammer on the back of the formers. Such dies 
are extensively used in some shops and form a valuable addition 
to the equipment Fig. 9 shows a method of obtaining the right 
throw for a belt shifter when the head room is too S'hort to allow 
of the proper leverages being obtained. A wrought-iron piece 
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A is forged with a boss, through which is drilled a hole for the 
rod A carrying the belt fingers. A set-screw C holds it in posi- 
tion. The length of A is made such that it may be connected 
to the shifter lever at a point that will allow the belt to be shifted 
with a convenient movement of the shifter lever. 

LAPPING HOLB8 WITH EMEBY CLOTH. 

Lawrence E. Cutter, San Francisco, Cal., sends a shop kink 
which has been found useful by him. He says that while there is 
nothing very brilliant or new about the idea, by means of it a 
very creditable job was turned out. 

We had a number of bronze valve liners to bore and turn 
which were i8j4" long by 2" bore by aj/i" diameter. They were 
bored with a cutter bar and rosebit reamer on a hollow spindle 
lathe, but were a little small when finished, as allowance was to 
be made for pressing into place so they would be 2" standard 
bore when in place. I made a sort of lap of wood, as shown in 
Fig. 10, and by its use a very smooth hole was made which was 
of the required size. 

I got a piece of wood 2" square by about 2 feet long and 
whittled down the end (or turned would be better) for about 3", 
a loose fit for the holes, and then somewhat smaller in diameter 
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which is also a time saver, u there is no need of trying the 
calipers two or three times to see if you have the right aze. 
Simply make your lathe tool touch point A Fig. 12 when the 
gage is against the tail-stock sleeve or the mandrel on which the 
work is turning. Suppose you have a number of pieces to be 
turned to the same size, such as large or small pulleys, gear 
sectors where the calipers cannot be used. etc.. simply turn the 
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to within about 3" of the other end, which was left square to be 
held by a monkey wrench. A slot was then cut wedge shaped 
It the end, as shown, and fitted with a wedge and a strip of emery 
cloth (see Fig, 11). The end was made sliglitly tapering so as 
to readily enter the hole, and the wedge was hammered in till 
the end was a tight enough fit in the hole. Plenty of emery and 
oil were used and the holes were quickly lapped out the required 
size. The whole thing was made inside of twenty minutes, and, 
although very simple, it did the work. 

TOOL-SBTTINO OAQB. 
Joseph Aspenleiter, Cincinnati, Ohio, sends a description of a 
simple tool, by the use of which, he says, there is no Sanger of 
turning a piece of work too small at the beginning of the cut and 
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first one to the desired size, then set the tool from the mandrel 
to the cutting edge of the lathe tool. When you turn the next 
piece, set the lathe tool to the point A and you will have the 
correct size. Further explanation is unnecessary, as the accom- 
panying sketch will give a clear idea of the tool which any 
machinist or lathe hand can easily make for himself and will find 
very useful. 

OnTTIMO MULTIPLE THREADS. 

John Bissett, Haildon, N. J., refers to a letter in the March 
number about cutting multiple threads and states that he has 
recently had to cut 350 quintuple screws. The rig used for the 
purpose is shown in Fig. 13. A small face plate was made, 
and five equi-distant holes were drilled in a circle and pins were 
driven into the holes tor the purpose of driving the work. 



rif. 13. 

indicated. A special dog was used with a "tail that could wag," 
That is, there was- a piece T pivoted in a slot and kept in position 
by a spring. After cutting one thread the piece T would be 
moved out to enable the dog to pass by to the next pin. whra. 
by letting piece T spring back into position, the next thread 
could be cut at a distance equal to 1-5 the lead from the fi^tt 

one. 

* * • 

It is reported that the North German Lloyd Steamship Line 
has placed an order with the Vulcan Shipbuilding Company of 
Stettin, Germany, for an ocean liner that will eclipse any vessel 
ever built in regard to size and power, while its speed will exceed 
that of any other vessel in the Transatlantic trade. The length 
of the new vessel will be 752 feet and it will have propelling 
engines of 45.000 H. P. The average speed to be maintained is 
to be 25 knots or practically 28^ common miles per hour. This 
rate of travel compares favorably with the average railroad 
speeds between terminal points. 
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MAKOINAL INDEXING FOR CATALOQUB8. 
Editcr Machinssy: 

The following scheme wu adopted by me for selecting tools 
for automatic screw machines. With each new job it was neces- 
sary to give the foreman data for cams, box tools, drills, taps, 



strengthen the edges I pasted an additional thickness of paper 
on the back along the index edge. This proved so satisfactory 
that I indexed some other catalogues that I have occasion to use 
quite often, one of which is the Brown & Sharpe Mfg. Co.'s 
catalogue. Even with the great variety of machines and small 
tools, an index can be made as shown by Figs, a and 3. Some 
small catalogues are spaced so that the entire index can b« 
made within the length of the pages, but for a catalogue like 
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etc, and I was obliged to continually refer to catalogues tor 
sixes of such tools. Not always being able to find just what was 
wanted as quickly as I wished, it occurred to me that a marginal 



ItlFACITTI 



DOCINSIONS OF 

uinrBRSAL HiLLrno xachin > 



r\t a, Bbowtofl on* of th« tndl««a for k itttiill CaiaIoku*. 

index would be a help, So I took a Morse Twist Drill cata- 
logue and indexed it as shown in Fig. i. The index was printed 
with drawing ink and the surface shellaced. In order to 




FIc- 3. CatiUOfna op«D*4 i« Lo4*s " A " ta Fig. t- 

that of the Brown & Sharpe Mfg. Co,, it must be arranged a« 

follows: Index the length of the page, leaving a strip at the 

bottom to use as a holder for opening to the next set of indexed 

»heets, as indicated by A Now, if what you wish to find is not 

on the first index, Fig. a, place the thumb at A and open to the 

second index, shown in Fig. 3, and so on. 

If the catalogues should have a little more margin, the index 

could be made more complete. This scheme would hardly be 

practical except in cases where the catalogues were used very 

frequently for reference; and they are generally not of sufficient 

value to justify the expense of providing such an index on the 

part of those issuing the catalogues. Eowisf C. TBumxroM. 

Providence, R. I. 

• • • 

TOOL CHB8T8. 

Editor MACHiwEar: 

All the different mechanics have, or think they should have. 
some kind of tool chest. The majon has an old sack; the 
plumber, a piece of Brussels carpet; the moulder will wrap his 
tools in an old shirt, if he has one; if not, he will put them in hit 
hip pocket: a blacksmith will wrap his in a leather apron; the 
machinist, patternmaker, and carpenter, use a box or chest. All 
these different chests are made of a variety of material, and the 
workmanship is of all the different grades as best suits the indi- 
vidual taste and wealth of their proprietors. Some of iheae 
chests are fearfully and wonderfully made, while others are 
models of workmanship, neatness and design. The posaession ol 
a fine tool chest with its complement of fine tools does qpt, by 
any means, indicate a good mechanic; nor does the non-poa- 
session indicate any more, for we have all seen beautiful lailurca, 
with and without tools or chests. Noi». I don't want to be 
understood as advocating the idea of trying to get along without 
the use of tools and a proper place to put thenv Far from it. for 
thc«e indicate methods and system, two very essential feature* 
of raccess. But above all this, a fine mechanic mutt have a good 
brain, and the man that has his tools in bit head makes a hit 
with me, for he ts always ready. 

I taw, some time ago, what I considered a good example of 
this kind of mechanic. A young machinist had been Knt by a 
prominent engine builder to investigate a high speed engine thdt 
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had been giving trouble. After investigation it was found neces- 
sary to bore the cylinder, which he concluded to do in position. 
The engine was a 10 x 10 with an extra large piston and loco- 
motive guides. He had a boring bar made at a neighboring 
machine shop, somewhat like Fig. i. and of the proper dimen- 
sions. He then rigged up as shown in Fig. 2. The wood 
clamp, which was placed in the guides, formed the feed, the bar 
was a dose fit for the stuffing box hole to give a bearing at the 
front end, and the wood bearing at the back end was made 
larger than the bar and when set in position was babbitted. 
The bar was' turned by long cross handles in the holes at the 
extreme end. This rig, on short cylinders and under the man- 
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agement of a careful mechanic, will do very creditable work. 
Of course, the job required banding the piston head and refit- 
ting and a new set of rings. The machinist left this engine 
running in fine style, and all concerned felt very kindly toward 
him, and toward the company for sending a mechanic that did 
not "fall down." 

Another very remarkable case came under my observation 
while mechanically connected with a large insane asylum. An 
insane patient, speaking a foreign tongue, made all his tools and 
supplies (except leather) and did all the repairs on the boots 
and shoes for over five hundred men. and this without the aid of 
any one or the expenditure of a single cent. He maintained 
this for almost a year, when the management grew ashamed of 
their neglect and gave him a good kit of tools. From that time 
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he lost all interest and could not be induced to work. He had 
made lasts, knives, plycrs. shoe pegs, nails, wax ends, needles 
and everything be needed. His stock of leather was secured 
from old boots and shoes that he would gather in his wander- 
ings about the place, but to look at his tools and then at bis 
work this would seem impossible. 

He also had a fad for making the numerous keys used about 
the institution, some of which were very difficult to make even 
for a good mechanic with good tools. I have seen as many as 
twenty keys taken from this man at one time and they were 
made so well that they were given to new employes. Of course, 
time "cut no ice" with him. This only illustrates the fact that Jf 
the tools are in the head, they can be had in reality. 

CBNTKAt West. 

* « • 

AN EXPBRIBNCB OF A TOOL-BUILDINQ FIRM. 
Editor Machinery: 

The trials and vexatious occurrences that sometimes befall the 
lot of the machine tool builder, are usually not well calculated 
to sweeten his disposition or increas^e his respect for the me- 
chanical abilities or good judgment of some superintendents anJ 
foremen of shops buying and using his tools. To illustrate I 
will relate a ludicrous occurrence which is said to have taken 
place in the works of a huge electrical concern. 

They had ordered a small lathe from a well known tool build- 
ing firm whose products are generally rcg.^rdcd with favor 
wherever used. The lathe was duly built and shipped to the con- 
cern after it had been thoroughly tried and tested in every par- 
ticular. A few days after the shipment was made, a sharp tele- 
gram was received from the superintendent of the electrical con- 
cern, stating that the lathe was "N. C." tliat the si.)indle gear 
lacked 54* of meshing properly with the feed an. I »frrsv cutting 
train, etc 



A competent machinist way immediately sent to the works of 
the electrical company and arrived just as the head-stock of the 
supposedly defective lathe was being set up on the planer to re- 
move the superfluous amount from the under side which was 
thought to be necessary in order to let it down to the proper 
position. A halt in these proceedings was immediately called 
and a searching investigation of the lathe made. It was found 
that in pursuance of the general policy of examining all tools 
bought for the company, the lathe head-stock and apron had 
been taken apart to ascertain the condition of the bearings, after 
which tests were supposedly made to determine the condition 
of the machine as regards accuracy of alignment, although it is 
difficult to believe that these tests could have been carried out in 
an intelligent manner in the light of subsequent developments. 

It was* found that in some way during the examining process, 
the jaws of the head-stock embracing the back box of the spindle 
had been jammed on the side by some careless workman and 
that when the box was replaced, it did not seat within about ^' 
of its true position. In this constrained condition the spindle 
had been run and attempts had been made to test it for align- 
ment, etc. On account of the gears not meshing properly it had 
been concluded that the only way out of the difficulty was, u 
stated, to plane off the offending portion from the bottom of the 
head-stock. 

What the status of a superintendent or foreman of machinists 
can be who would order or sanction any such remarkably foolish 
proceeding as this, is more than the writer can say, but he it 
assured that the facts as given here, are substantially correct 

Hoboken, N. J. R. P. Pkrry. 

• * « 

COMPOUNDING A SIMPLE LATHE. 

Editor Machinery: 

I was recently required to cut a triple screw, with pitch of i* 
on a lathe with only two change gears, no other lathe being 
available. The lathe was indexed from 2 to 36. and in order to 
do the work I had to make a new stud to hold two more change 
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gears, in place of the idler, moving the idler to another position. 

The addition of the two change gears made it necessary to 
lengthen the lead-screw the width of one gear. 

The arrangement for holding the extra change gears is shown 
in Fig. I. A is a square head bolt which passes through frame 
B and is a good fit in sleeve C D is another sleeve with feath- 
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ers, on which the gears are placed, and slipped over the sieeve C 
The sleeve D should be 1/32" shorter than the distance be- 
tween the shoulder of sleeve C and the washer E. When the 
nut is screwed on. it forces the sleeve C against the frame B and 
clamps the whole very firmly in place. The two gears- on sleeve 
D should then revolve freely in unison. 

Fig. 2 shows the device for lengthening the lead screw. It is 
iBlde of machinery steel. It should have a key-way in the bore 
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and be an easy driving fit on end of screw. A set-screw helps to 
hold Jt in place. The end is turned to fit the hole in the gears 
and it supplied with a key, nut and washer. 

Fig. 3 shows the arrangement for holding idler. A is a flat 
pieee of machinery steel, drilled to receive the stud B, one end 
of which i» turned to fit the hole in the gear, allowing same to 
revolve freely. 
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The piece is secured to the frame by means of a bolt C. 
^at piece A is slotted to allow for adjustment. 

Fig. 4 shows the extra change gears, A A' and the idler B in 
its new position. The lathe index called lor 72-tooth gear on 
stud and 18-tooth gear on screw to cut 2 threads per inch. By 
I using 2 to I (JO and 60) on the new stud, the lathe was geared 
10 cot I thread per inch. I used a 48 gear for the idler, as it was 
the most convenient sixe. 




In order to cut the three threads evenly I scored a circle on 
fare plate of lathe with a &harp pointed tool, and laid out and 
drilled very accurately three holes, to receive the dog, number- 
ing them I, 2 and 3. Starting at No. i, I cut the three threads 
very handily. 

These several devices cost very little to make and form a 

valuable addition to the equipment of the lathe. 

Lancaster. N. Y. R. B. Cashy. 

• • • 

KNIVBS FOR CUTTING RUBBER, LEATHER, 

FIBER, ETC- 
Ediior Machinery: 

If there is anything that dulls the edges of knives, it is cutting 
such material as sole leather, sheet packing, vulcanized fiber, etc. 
It might also be added that cork is troublesome to cut, but that 
if the knife be greased it will cut this about as a hot knife cuts 
■butter. Water, soap suds, or better yet, a strong solution of 
potash may be used when cutting rubber. 

If it be desired to cut out gaskets, or other forms which may 
be curved or irregular in outline, out of thick material, which 
makes a knife dull and the operator tired and profane, a pair of 
shears may be rigged up which cut with very little effort through 
stuff up to V»* thick. The entire trick is to keep the material 
from sliding or slipping before the advancing blades, and to pre- 
veat the upper blade from twisting it sidewise over the lower 
•one. Naturally, the best way to prevent slipping is to roughen 
one of the surfaces on which the material tends to s;lidc. We 
will aasume that we have a stout short pair of shears that we wish 
to convert to the new system and take it for granted that the 
epper blade is the right-hand one. Grind the lower blade square 
across at right angles to the face against which the upper one 
work* — having first drawn the temper. The section is now as 
in Fig. I. Next, take a fine chisel and, just as though cutting 
th« thin edge of a knife-edge file, make fine teeth in the upper 




edge, only Icavmg an uncut line along the edge of the working 
face, as shown in cross- section in Fig. 2 and in edge view in 
Fig. 3. The blade is now re-hardened and the cutting edge care- 
fully ground and oil-stoned. The device is then assembled and 
will be found to cut through tough material with little effort 
All the sharpening the lower blade will require is a little rubbing 
with an oiled Turkey stone, care being taken to leave no wire 
edge. 

n 
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In some instances- it may be more icasiblc to make the blade 
like Fig. 5. Draw the temper of the lower blade, grind it to the 
section »hown in Fig. 4, drill and tap two screw holes and screw 
to it a separate thin blade, the upper edge of which has been 
filed or chisel-cut to form the teeth. RoBtaT Gbiusuaw, 

Paris, France. 

• • • 

PNEUMATIC 8BLF-HBATINQ LAMP. 
Editor MACHiNesv: 

One of the small things which tries the patience of the ma- 
chinist in cold weather, is the congealing of the oil in his hand 
lamp, when it is most needed. Many pieces of work cost more 
than they should from this cause, and many have been mined 
for the want of a good light Considerable time and oil are 
tost in the effort to make them burn, and often the lamp ii 
ruined by having the seams melted apart while thawing it over 
a fire. It is a common sight in winter time to sec a half doxen 
men around a fire warming the oil in hand lamps, so that they 
will burn for a while. These lamps have often been coruigned 
to a "warm place" by mechanics, but I hope St, Peter will not 
record this, as there are extenuating circumstances. As the 
writer does not wish to "hide his light under a bushel." be here- 
with presents a design of a hand lamp so that all may see. 




fl*l/-b*Mlii« L*mp for ta« I 

It is telf-heating, requires less attention than odicr lamp*, and 
will bunt from ten to fifteen hoars with 1 good light It will 
burn an inferior grade of oil, as the proximity of flame to the 
shell of the lamp keeps the oil warm and in a fluid state. It 
will keep the oil from congealing in the coldest weather and in 
the most exposed places, ft does not require much capillary 
attraction to lift the nil to the flame, at the oil is always near the 
\)urner. In the ordinary hand lamp, the capillary attraction of 
the wick has a refining or separating influence upon the oil; that 
is. the finest qualities of the oil arc filtered through the wick, as 
it offers the least resistance. They are conaumed first, leaving a 
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residuum of heavy oil, which clogs the pores of the capillary 
tubes in the wick that elevates the oil 10 the flame. Hence, a 
poor light with the lamp half full of oil, requiring constant re- 
filling to get a good light. We soon have a lamp full of oil that 
the attraction of the wick is not strong enough to lift to the 
flame, and that is often thrown away for a fresh supply and new 
wick. 

Most oils are adulterated, but this sclf-heating lamp will con- 
sume the adulterants. The wick is fed from the bottom of the 
reservoir, using the heavy oils or adulterants first, and the best 
quality of oil last, thus insuring a good light from the beginning 
to the end of the charge of oil. Under the most favorable con- 
ditions and with the best quality of lamp oil, the hand lamps in 
general use soon become dim, as the capillary attraction of the 
wick is not strong enough to elevate the oil any great distance, 
and from this cause alone twice the time is spent in keeping a 
good light in comparison to the self-heater. In filling this lamp 
it has to be tilted so that the burner space becomes the top, 
when placed in an upright position. The pressure of the air 
will retain it in the reservoir. When the oil is used below the 
opening, a bubble of air passes in, forcing the oil into the wick 
space. 

There are other features about this lamp which will recom- 
mend its use. When employed as a hanging lamp, it can be 
tamed to any point on its swivel, to accommodate the workman, 
and when not in use the hook can be stowed away around the 
handle and under the catch which forms a thumb hold. This 
lamp may cost more to manufacture than the others. It is like 
all other good things; it comes a little high, but the time and 
oil saved by this pneumatic sclf-heating lamp will make other 
lamps dear, even as a gift Geo. C. Stani,ky. 

Norfolk. Va. 

* • * 

QASOLINB ENGINES. 

Editor Machinery; 

Some recent experiments on a form of gasoline engine in which 
an explosion is secured every revolution, while the Otto cycle 
is retained and there are no fake explosions, has brought into 
notice a little point of difficulty more or less common to all in- 
ternal explosion engines. I refer to the premature explosions 
that sometimes take place in an apt-arently inexplicable manner. 
We discovered the existence of the fault in the above engine by 
accident, or at least inadvertently, for we switched off the electric 
igniter and the engine continued to run and explode. 

Obviously there could be only one reason for this, namely, 
the incandescence of some internal part. Gas engines have long 
been known to be capable of running with no intentional means 
of ignition, and the cause has been found in the projection of a 
bolt head at the back of the piston. This projected into the 
compression space and became red hot, and in that state was 
found sufficient to fire the charge; and except for the difficulty 
of securing explosion exactly to time, there is no reason why 
the ignition tube flame should not be extinguished after the en- 
gine has been run long enough to heat up some internal project- 
ing piece sufliciently to explode the charge. In some forms of 
petroleum engine the same principle is utilized in the shape of a 
narrow-necked cast-iron bottle bolted to the back of the cylin- 
der, and so proportioned as to its capacity and the length of the 
bottle neck that explosion will occur at the correct time. The 
explosions keep the bottle in a state of incandescence. The pe- 
troleum is sprayed upon its internal surface and the air charge 
in the cylinder is driven from the piston into the bottle and 
explodes at the right time, because the air then forms- an ex- 
plosive mixture with the vapor. 

The difficulties experienced with this form are several. The 
cast-iron bottle requires to be renewed from time to time, be- 
cause it becomes very rotten with heat and finally is ruptured. 
Secondly, if the load on the engine is very light, the engine is 
apt to refuse to work at all. This is because the amount of oil 
burned is not sufficient to maintain the bottle incandescent, and 
it fails to explode the mixture or to sufficiently vaporize the 
charge. When it was not possible to procure petroleum en- 
gines of a power small enough for their intended duty— engines 
of 3 H. P. being about the smallest to be obtained at the time I 
have in mind — this trouble involved complete remodeling of the 
bottle or vaporizer by casting additional ribs in it and by pro- 
tecting it from loss of heat, so M to maintain ity incandescence. 



But there was a great tendency amongst the men sent out to 
put up and start engines to arrange a convenient plank brake 
against the flywheel whereby, of course, the work was increased 
and the vaporizer kept warm. Very slight diflfcrcnccs of sur- 
roundings would enable an engine to run or cause it to stop 
when under light load with a cold vaporizer. On one occasion 
we found that an engine would run with closed engine room 
doors, but stopped soon after the door was opened. The cause 
was obviously the cool current of air acting at the critical tem- 
perature to cool the vaporizer below ignition point. 

In one little petroleum motor, the sparking device projecting 
from the back head some little way into the cylinder became 
very hot, and. though of very small bulk, it proved quite suffi- 
cient to ignite the compressed charge. It did not, however, 
produce any evil result, as it happened to produce explosion ex- 
actly at the right time, and would not have been found out had 
we not happened to shut off the spark and the engine ran mer- 
rily on. 

Gas-oline engines have a certain advantage iti. the fact that 
their explosive mixture enters the cylinder very cold, and suit- 
able direction may be made to chill off tliis igniter, if desired, 
prior to the compression attaining the intensity of explosion. 
Though a small matter, it is one that may, perhaps, be usefully 
known to some who have not had cause to suspect its existence. 
Automobile work is so novel, and there is so much to be found 
out I have known one little fault, which might have been effect- 
ually cured by a few minutes' work with a smooth file, to be the 
cause of a five month's delay. Anything and everything seemed 
to be reasonably suspected except the little fault really at the 
bottom of all the trouble. But doubtless here I am preaching to 
many who know these things from experience- 
London, Eng. W. H. Booth. 
* • ♦ 

BORING CRANK-PIN HOLES. 

Editor Machinery: 

I herewith give a sketch and a brief description of the method 
employed in our shop to bore crank-pin holes sx> that they will 
all be of uniform throw and square with the shaft First, the 
crank shaft holes are bored to proper size, then the discs or fly- 
wheels are roughed off all over. These fly-wheels and discs are 
for air compressors that I have seen built. 

A sketch of the stand, of which there are two, is here shown 
There are two studs. A A in each, for clamping the crank shaft 
into the vees. The ma- 
chine has a slot in the cen- ^.--' ~"--.^ 
ter of the tabic, parallel 
with the spindle, in which 
the tongues of the stands 
go. A set-screw B is pro- 
vided, which forces the 
tongue of each V-stand 
against one side of the slot, 
so that the stands always 
come exactly in line. The 
table can be raised or low- 
ered so as to bore the crank- 
pin-holes to any throw. If 
the machine is marked, you 
always get the same throw 
without measuring each 
time. This way of doing 
the work brings the holes 
exactly in line with the 
crank shaft in all directions. 
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SO that when they are on the compressor, the rods are both equal 
in length, and pull the cross head exactly square, because the 
center of both pins is the same disuncc from the center of the 
shaft, the throw being exactly the same for both cranks, 

John Moork. 

• • * 

We are informed by Mr. H. Bollinckx. of Brussels. Belgiira. 
that in the article published in our July number, "Mechanical 
Features of the Exposition,* by Mr. Weinsheimer, the horse- 
power of some of the engines described has been mis-stated. The 
engine of Carels Freres is 1.500 H. P.; that of Vande Kerckhove 
of 1.20a The power of the German engines' is about one-hall 
that stated in the article. 




APPLICATIONS IN BBVBL. QBARINO. 
The epicydic bevel gear tram, such as is shown in its elemen* 
tarj form in Fig. i, possesses properties that arc both interesting 
and useful. There are five parts in Fig. I, the shaft, the arm 
K, upon which turns the intermediate bevel pinion B, and the 
main bevel gears A and C which are in mesh with pinton B. 
There are several conditions that can exist with a tran of this 
descriptioiL 

First, suppose gear A to be stationary and C to be loose on the 
shaft. If the shaft and the arm K turn, carrying the intermediate 

pinion B with them, C will 
make two turns for every one 
of the arm. Also, if A, instead 
of being stationary, should 
itself rotate, this motion, com- 
bined with that of the .irm, 
would modify the motion of thr 
last gear C, and it would also 
make a difference wliether the 
first gear turned in the same 
or opposite direction as the 
arm. 

Second, suppose the above 
condition to be reversed, and 
one of the bevel geari A or C to be 
driren. while the other is station- 
ary; or both to be driven, while the 
arm K, which carries the bevel 
pinion constitutes the driven cle- 
ment. Where only one gear is 
driven, the arm will turn in the 
direction in which the gear turns 
ind with halt its speed. Where 
both gears are driven in the same 
direction, the arm will follow in the 
•anc direction and with a speed 
intermediate between the two. If 
both gears arc driven in the oppo- 
site directions, the arm will follow 
in th« direction of the more rapidly 
moving gear. 

Third, suppose arm K to be fixed "•" *' 

and A and C loose on the shaft. If A is th« driver, the pinion B 
wQI simply transmit motion to gear C. and the force tending to 
rotate the arm K will be just one-half the force trarismittcd from 
A to C 

.\n application of this last principle is found in the familiar 
Webber differential dynamometer, shown in Fig. 2. The arm of 
this dynamometer, which supports the scale pan. also carries 
two bevel pinions corresponding to pinion B in Fig. I. This 
arm pivots on a shaft upon which are two bevel gears in mesh 
with the pinion mentioned, like gears A and C in Fig. I, and 
power is transmitted through this train of gearing, the amount 
of power being measured by the weights in the scale pan. 

In the May number of this paper, in an article upon the appli- 
cation of the epicyciic principle to spur gearing, reference was 
made to an ingenious crank motion that was used by Chas. E. 
Barrett, a New England mechanic. Ten or fifteen years ago Mr. 
Barrett had another device, of which he made a model, and 
wldle it was of little practical value, the model excited the won- 
der of those who saw it operate, but were not initiated into the 
secrets of its "modus operandi." 

All that was visible way a long box, through which apparently 
rati a straight shaft from end to end. On one end of the shaft 
waa a crank and on the other end, apparently, a wheel. Upon 
tmilic the crank, however, the wheel would make several times 
ai many rotations as the crnnk, and the reason for this unex- 
pected performance was to many a mystery. The secret of the 
■odd is shown in Fig. 3, and while it does not correctly indi- 
cate the details of construction, it will serve to illustrate the 
principle. There ire three sets of gears, marked i, 2 and 3. rcspcc 
tifcly, and four bearings marked 4, 5. 6 and 7, for supporting the 
gears and their shafts. Starting at the right in the illustration, 
tbc hindle is pinned to a short shaft passing through bearing 7 
aad on the other end of which is a hub, K, with two arms, on 




which the gears. B, B, turn. The gear, A, meshes with gears B, 
B, and is fast to the frame, so that it cannot turn. Gear C 
meshes with gears B B, and is pinned to a short shaft turning in 
bearing 6, and on the other end of which is another double arm 
K', with its set of gears in all respects like K and its gears. 
One turn of the handle causes K and gears B B to rotate about 
the axis x y, and gears B B also have a rotation about their own 
axes because of thrir contact with gear A. The result is that 
gear C will make two turns, or twice as many as arm K. In the 
same wny gear C will make twice as many turns as gear C, or 
four turns, and the last gear. C*. will turn eight times, as will 
also the flywheel, which i* connected with gear C. One turn 
of the handle, therefore, will cause the flywheel to turn eight 
ti.Ties, and if there were another set of bevel gears the flywheel 
would turn sixteen times, and so on. 




Fi«. a. 

While this may not be very practical mechanism, it illustrates 
nicely the first pnnciple enumerated above. .\ further illustra* 
tion of the same principle, though somewhat more complicated 
in its action, is the so-called compensating gears of automobiles. 
One of these, as adopted by the Riker Motor Vehicle Co.. is 
sketched in Fig. 4. The gears arc placed in the hub of one of 
the rear wheels, and so connect the rear or driving wheels with 
the motor that either wheel can move faster or slower than the 
other, to accommodate the curves or irregularities of the road 
over which the carriage travels. The motor drives the sleeve D, 
from which the two wheels of the vehicle are driven indirectly 
through the gearing in one of the hubs. The sleeve carries a 
frame B, which supports the pins upon which the two interme- 
diate bevel pinions turn. Gear A. which meshes with these pin- 
ions, is keyed to the shaft S, at the right end of which is keyed 
the hub of one of the carriage wheels. Gear C, which alto 
meshes with the pinions, is keyed to the hub H of the other 
wheel. The two wheels are thusr connected to the driving power 
through the intermediate pinions, the frame B and the sleeve D. 
The result is, that while the pinions may be driven about the 




axis of the shaft S at a constant speed, cither wheel is free to 
turn alone or at a different speed from the other, according to 
the resistance that it must overcome. The compensating gear of 
the Riker vehicles is of nest design and makes it nnnecessary to 
have the shaft in two parts, as is sometimes the case. 
OomjyMUMttnv OMuinff. 
Another compensating gear for a totally different purpose, bat 
of peculiar interest because of its adaptation to machine shop 
requirements, is graphically portrayed in Figs. 5 and 6. This 
application is to be found at the Builders Iron Foundry Shops. 
Providence. R. 1., snd was designed by Mr. P. N. ConiKt. of 
Providence, for driving a lathe. There are in use in these shops 
two old lathes that served their country in the manafactBre of 
ordnance for the civil war, and have since faithJally dOM ihtk 
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duty in a great variety of operations. One of these has been 
built over with an extra headstock at the "tail" end of the bed 
and the spindle of this headstock is driven by a pair of worms 
and a worm-wheel. A rope drive of peculiar construction is em- 
ployed for transmitting power from the countershaft to the 
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worms, and the compensating gear alluded to is placed on the 
countershaft, and is so connected with the rope sheaves that 
the ropes drive each worm uniformly and cause it in turn 
to do its share of the work, in spite of any inequalities. 
In Fig. 5 are two views of the headstock and countershaft. 
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with the rope drive. The spindle is driven by a large internal 
gear, G, through a pinion on the same shaft with the worm- 
wheel W. The worm shafts have thret-itepped sheaves and the 
countershaft above is suspended from a bracket attached to an 
I-beam. There are four sheaves on the cotmtenlMft labeled •. 



A, b and B. Sheaves A and B are loose on the shaft, while a 
and b are flexibly connected to it through the compensatmg 
gearing. A separate rope is used to drive each worm, and the 
tension of the ropes is maintained by weights suspended from 
pulleys, as indicated, one of which is represented as hanging at 
an angle for the sake of clearness in the illustration. 
The course of the ropes can be followed by the aid of 
the diagram in the upper left-hand corner of Fig. 5. 
Sheave a is the driver, while A, which is loose, simply 
guides the rope back to the worm sheave after it has 
left the weight pulley. For driving the other worm, 
.<iheaves b and B are used in a similar manner, b being 
the driver. 

Fig. 6 is reproduced from the working drawing of the 
compensating gear used for driving this lathe. The 
arms of the two sheaves, which are lettered a and b in 
Fig. 5, are indicated in the drawing; and to the hubi 
of these sheaves are keyed the bevel gears A and C 
The bevel pinions, B B, turn upon pins in the arm K, 
which rotates with the shaft. If one sheave meets with 
a greater resistance than the other, it will fall behind 
the other, as in the case of the automobile gear, and 
automatically equalize the work done by the two. 
Illiutratlons of Case a. 
In the three last examples cited it will be noted that 
the arm carrying the intermediate. bevel pinions is the 
driver, while the two main bevel gears, or at least one 
of them, constitute the driven elements, substantially 
as explained under case i at the beginning. In most 
cases where this mechanism is applied, however, the 
arrangement is reversed and one or both of the two 
main gears are the drivers, while the arm carrying the 
pinions is the driven element 

An ingenious illustration of this is also to be found at 
the Builders' Iron Foundry, in the operating mechan- 
ism of the electric craties in the foundry department 
This mechanism was designed by Mr. Connet and has 
been patented by him. 

In Fig. 7 is a general view of one of the cranes. 

There are two chains attached to the crane book, 

one of which. A, passes up and over a pulley on the 

trolley, and over pulley i to the winding drum C The 

other chain. A', passes upward over its trolley pulley, to the 

left, over pulley 2, and finally over pulley i' to a drum located 

back of the drum C. The chains are made to wind upon 

their respective drums in opposite directions, and it is dear 

that if both drums be rotated in opposite directions, at the 

same speed,' the effect will be simply to raise or lower the 

hoisting hook; while if the drums rotate in the same direction 

and at equal speeds, the chain will be taken in by one and 

slacked off by the other, while the hook and its load will be 

carried horizontally without raising or lowering. Any difference 

in the speed of the two drums, when moving either in the same 
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Fig. 7 

or opposite directions, will evidently cause the hook to move 
both vertically and horizontally at the same time. The mechan- 
ism operating the two drums is shown in Fig. 8. There are 
two electric motors, M and N, one of which, N, drives the spur 
gears, G G, and with them, the bevel gears A A, of the two 
epicyclic bevel gear trains in the same direction. The other 
motor. M, drives the worm wheels, H H, in opposite directions, 
and with them the bevel gears C. C- The intermediate pinions of 
these trains revolve on the arms K K, which are keyed to the 
shafts of their respective drums, and the gears A, A, and C C, 
are loose on their shafts. 
It will be evident that with motor N stationary, motor M will 



drive the drums in opposite directions, and so raise or lowrr the 
hook, as explained above. With M stationary, motor N will 
operate the drums in the same direction, and move the hook 
horizontally. As the motors can be reversed, or operated to- 
gether at varying speeds, any desired combination of movements 
and speeds for the crane hook and its load can be obtained. 
The actions of these trains of gears is entirely similar to that of 
the others that have been explained in the previous illustrations. 




n*. s. 
Wat«r-wbeel Oovemlny. 
The works of the Simonds Mfg. Co., Fitchbu^'g, Mass., are 
operated by electric power, generated at a small station, in which 
the generators are driven by water power. The governing ar- 
rtuigement used at this station is simple and efTcctive, and a 
thown in principle in Fig. 9. There in an auxiliary water motor 
which drives the bevel gear A by the belt D, while gear C is 
driven by belt E from a shaft operated by the main turbine. 
Botli gears A and C are loose on their shaft, but the arm K, 
which carries gears B, B. is fast to the shaft. On the end of the 
•bait is a pinion, which gears in the rack that operates the tur- 
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bine gate. The auxiliary motor, having no work to do except 
to drive its share of the gate-operating mechanism, runs at prac- 
tically a constant speed, varying only with a rise or fall of the 
water level above the dam, which would be a small percentage 
of (he total head of water. It may be assumed that this motor 
will run at a constant speed, and so the speed of gear A Is prac- 
tically uniform. The speed of gear C, however, changes with 
an increase or decrease of the load upon the turbine, and is it 
runa faster or slower than wheel A, the arm K follows it around 
one way or the other, as the case may be, and opens or closes 
the turbine gale, as required. 

By way of contrast, in point of size of plant, it will be of in- 
irrest to refer to another water-wheel governor, which, although 
entirely different, has epicyclic gearing operating on the same 
prindplc as the governor at the Simonds plant. This is the 



Faesch and Piccard governor, of Geneva, Switzerland, as oaed 
at the immense plant of the Niagara Falls Power Co. In this 
case there are two sets of epicyclic gearing, marked M and N. 
respectively, in Fig. 10. In each of these the gear* A and C 
are loose on the shaft, as in the preceding case, but gears A, A', 
instead of being driven from without, are simply allowed to turn 
freely on the shaft with the arm K, or are kept from turning by 
the brake bands O, O'. The inside wheels C, C, arc driven, 
one by a crossed belt and one by an open belt, from some source 
of power operated by the turbine. The brake bands are so ar- 
ranged that when one tightens the other loosens its grip on its 
pulley. Both these bands arc actuated by the shaft L, and the 




n*. 10. 
tightening of the bands* takes place through a double ratchet 
mechanism, not thown, having two actuating pawls, one of 
which rotates shaft L in one direction and the other actuates 
it in the other direction. There is a fly-ball governor driven 
from the turbine, the duties of which are to put one or the other 
of the pawls into action when the speed increases or decreases. 
The result is that under such conditions one brake band ts tight- 
ened and the other released, causing one of the wheels marked 
.\ to be held with a greater or less degree of friction, or to be 
kept from turning altogether, while the other one runs free. 
The arm K of the mechanism in which the wheel is held fast 
will begin to turn in the direction in which the wheel C turns — 
in one direction if the open>belt mechanism is operating and in 
the other direction if the crossed belt mechanism is operating — 
and the pinion on the end of the shaft will raise or lower the 
gate. This is a powerful governor, depending for its sensitive- 
ness upon a regular fly-ball governor and for its power upon a 
belt which can transmit any desired amount of powen 
Cotton Splnnlny. 
As a final illustration of epicyclic bevel gearing, there is shown 
in Fig. It an example of the differential motion used in cotton 
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spinning. During the procen of manufacture, the untwisted 
fiber, or roving, as it is called, is drawn out or attenuated by 
passing between successive pairs of rolls, wluch more, success- 
ively, at increased speeds. The fiber t« then wound on bol»bte« 
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*ad ax the tame time grrtn a slight twist In Fig, 11 are Ibe 
oatliaes of a "Sj frame." desigaed ior attenuating and twisting 
the fiber and whidiag it on bobbtnt. 

Power is receircd by the poQcT' A. and i* transmitted through 
the ifaah S aad the train oF gears shown, to the cone C and the 
ntk, one of which ir at the upper put of the diagram. The 
cone C and the n^ nove at a constant speed and the roving 
is delirered bjr tbe tolls at a aniform rate of speed. On the 
shaft S is a bevel gear E, which Is one of an eptcyc)ic bevel gear 
train called Jn this case the "differential motion." The large 
gear D conititittes the arm of the train, since it carries the two 
latermediatc bevel pinions, and is driven through a train of 
gearing by cone C. which is belted from cone C Bevel gear 
P. which meshes with the pinions carried by D, is loose on shaft 
S, and is conoected through gearing with the bobbin B. It is 
evident, therefore, that the speed of the bobbin depends first 
upon the speed of the bevel gear E, which is constant, and of 
the gear D, which may be varied by shifting the position of the 
belt on the cones. Any slight variation in the relative speeds 
of gears E and D will produce twice as great a variation in the 
speed of the bobbin. 

The roving is wound on the bobbin in successive helical layers 
by means of the flyer H. This is supported by the spindle L, 
and is driven at constant speed by the gear M on srhaft S. The 
roving parses from the rolls to the flyer, where it enters the top 
of the hollow spindle at point I. and is threaded down through 
the left-hand arm of the flyer to point 2, where it emerges and 
goes to the bobbin. The bobbin rotates faster than the flyer, 
in this way laying on the successive coih-, and as each coil is 
added the flyer travels up and down, so as to cover the whole 
bobbin with successive layers. As the layers are added, the 
bobbin increases in diameter and its speed relative to that of the 
flyer must be decreased, to prevent breaking the roving. This 
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is accomplished through the differential motion by shifting the 
belt on the cones, which, as we have seen, also alters the bobbin 
speed. 

An excellent example of this differcniial motion as actually 
constructed is shown in Fig. la, which is the design adopted 
for the fly frames manufactured by the Lowell Machine 
Shop, Lowell, Mass. Here gear C is fast to the shaft S, and the 
large spur gear, M, is driven by the spur pinion W, and carries 
the two intermediate bevel pinions E and D. The fourth bevel 
gear, B, is loose on the shaft and has a long hub, to which the 
gear A is fastened by a set screw. To protect the parts from 
dust, there is a casing made in two parts, lettered J, one-half of 
which is fast to the hub of gear B and the other is fast to gear C. 
The parts that turn loosely on the shaft S are bushed with a 
composition liner and ample oil grooves are provided as indi- 
cated. This design is admirable, and is well worthy the study of 
any one who has to design an epicydic bevel gear train. 



The accompanying illustration is of one of the Morton ao-inch 
stroke, sundard key-way cutters, which embodies new and 
novel features. The construction is of the box column form, the 
column being heavily ribbed. The table is tongued and groored 
and bolted to the top of the column, and is onusually heavy, 
so as to support the heaviest class of work when necessary. 

The cutter bar is driven by a steel rack and steel pinion and 
the rack is located centrally with the bar, thereby overcoming 
any side strain. There is an adjustable guide that forms 4 bear- 
ing immediately underneath the table, no matter in what por- 
tion the cross-head may be, and an extension guide which 
forms a bearing above the work. These bearings are rigid and 
easily adjusted. 




iCorton K»r-w»y Catt«r. 

The machine gets its reciprocatory motion by the employment 
cf open and cross belts, and has .1 quick return of three to one 
The belt shifting is of such design as to throw the driving belt 
entirely from the tight pulley before the driver is shifted on and 
the <-pecial construction if such that the countershaft may be 
easily placed on the floor at the rear of the machine, or can be 
placed at an angle of 45 degrees or directly above the machine. 

The stroke is adjusted by means of tappets on a circular disc 
and there is a reverse lever, whereby Ihc motion of the cutter 
bar can be reversed at any part of its stroke. There is an aux- 
iliary plate on top of the table, supplied with jaws which come 
up on either side of the cutter bar. These jaws are adjustable 
to the different sizes- of cutter bars, and projections on them form 
a centering device by which the work is centered by the bore of 
the wheel or pinion being cut. This top plate is also provided 
with a micrometer adjustment, so that the machine may be set 
to cut key-scats of the given depth without the use of a ^ul^ 
The taper and depth are all controlled by the feed hand-wheel, 
the graduations for taper being shown on the side of the top 
plate. It will plane taper cither way. The machine is stopped 
and started instantly by means of a friction clutch provided 
with an automatic friction feed. 

The cutter bars are flat and made of crucible, hammered steel. 
When worn on the back side, they can be planed and re-fitted 
at a slight expense. The smallest sizes of bars are fitted into 
a special chuck, hy which they can be easily and quickly removed 
from the machine. The cutters are made on such a degree of 
angle as to cause the machine to take its- cut without placing 
any more strain than is absolutely necessary on the working 
portions of the machine. The cutter bar is provided with an 
automatic relief for the return stroke. The machine can be fed 
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aatomaticAlly in kej*ways of any width, and when it comes up 
to the required depth the stop collar located on the feed screw 
makes the friction feed slip so that it is impossible for the ma- 
chmc to cut a key-seat any deeper than the automatic feed will 
aUow it. This is a very desirable feature when key-seating steel 
and other work, as it leaves the operator entirely free to lubri- 
cate and attend to the cutter. 

The special construction of the feed and other actuating mech* 
anisms of this machine are such that the work remains* station- 
ary or fixed on the table, there being no sliding or other bear- 
ings which are liable to wear and lose their alignment when sub- 
jected to the strain of a heavy wheel placed upon the table. 

There is an improved rapid-binding attachment by which one 
•crew will successfully secure the work, and with it pieces of 
couplings, gears and other work of this nature ca.n be very rap- 
idly placed. The table is also provided with T-slots for securing 
the work which the binder is not adapted for. 

This machine is designed and built by the Morton Mfg. Co. 
at Muskegon Heights, Miclr., who have given their special at- 
tention to the development and construction of key-seating 

machmery. 

• • « 

A CONVENIENT ATTACHMENT. 

As our reader* know. J. T. Slocomb & Co., Providence R. I., 
have made a specialty for a number of years of micrometer cal- 
iper* for shop u>e. These calipers range in sizes from one to 
•ix inches, and arc intended to be employed by workmen m their 
<very-d*y operations. 

To facilitate accurate work in the shop and convenience in 
ObtainiTig siacs, J. T. Slocomb & Co. have used index dials on the 
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crosft4eed screw of their lathes similar to the one shown in the 
accompanying illustration. They have kindly furnished us with 
particulars about their construction and use, which we publish 
herewith '. 

"In fitting these dials to our lathes, we fitted the disc in the 
place of the usual ball crank. We turned a straight fit on the 
quill extending from the lathe apron and fitted to it the pointer, 
which is split and held by a binding screw. Our original inten- 
tions were to shift this point so as to start from even divisions, 
bat we fonnd. in use, that this is unnecessary. These dials greatly 
ciaplify some parts- of the machinist business, when used in con- 
■♦ e t ten with micrometer calipers. We turn sizes for accurate 
fits by the most straightforward methods possible. There are 
ao "rut and try" methods about it — simply round up the work 
and measure it with the micrometer, which shows how many 
tbottsandths there are remaining to come off; then by the read- 
ing on the dial the cutting tool can be adjusted to take off this 



remainder. There is in this case little chance for mistake tod • 
great saving in time over the more ancient wtjr. 

"Although the most valuable feature of these gradaatr<l diab 
is ;n adjusting for sizes, still there are other uses. We use them 
exclusively for cutting threads instead of the usual screw-cutting 
stop, and find the advantage that the depths of cuts are aceu* 
rately measured. Every one knows that most screw-cutting 
stops spring so badly that fine finishing cuts are difficult A* 
an example, in catting, say 7/16" 14-P threads on short work, 
start in by taking .005 to each cut for about 6 cuts, then take 
003 for 5 or 6 more, then finish by taking .001 or .00*.. as is 
required to make smooth threads. 

"This is not so much like guessing u ostul, and it gives a 
person a clear understanding of what the work will stand Every 
piece of the same kind can be cut by runn-ng over the tame 
number of times and until the tool has to be changed all will 
finish to exact size by the same reading on the dial, and the 
starting point will also be the same The dial is also useful for 
adjusting for turning tapers. For testing truth ol wotk by 
using a suitable tool, the dial can be made to show how many 
thousandths the work is out of true. For cutting recesses in 
inside work, places difficult to get at to measure, the tool can be 
adjusted to the same size on the end of work easy to get at, and 
then other sizes can be adjusted for it by the dial. 

"There are also other usrs that will readily sugges: them- 
selves to suit the work in hand, Of course, it is to be under- 
stood that a little judgment is required in hat)dHng. The feed 
screws on most machine tools are not very accurate, varying in 
inaccuracy up to as high as .006 to the inch, and so it would not 
be sife to place confidence in dial readings for long adjustments; 
when accuracy is required; and there is no occasion for this, a* 
.1 general thing, for short readings will answer the purpose. Also 
It should be understood that some experience is necessary before 
the best results can be obtained. 

"Of courje, the dial must be gradiuted to suit the pitch of the 
feed screw. For an 8-P screw we use a dial 5 inches in diameter 
{graduated in 125 divisions, in short lines, for thousandths. With 
every 5th line extended and numbered we also graduate one di- 
vision on the pointer in ^ thousandths, so one of these short 
divisions on the pointer reduces the diameter of the work yi 

thousandths." 

• • • 

BRAINARD OBAR CUTTER. 
There is no piece of work requiring more care than making 
index or dividing wheels for gear cutting machines and there U 
no mechanism to be found on machine tools of greater interest 
than that devised to automatically space the gear blank on which 
leeth are being automatically cut. The accompanying illustra- 
tions are from working drawings of the spacing device used on 
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the gear cuiterv made by the Becker-Bralnard Milling Machine 
Co.. Hyde Park. Mass.. who have kindly !urni*hed the following 
description of the arrangement a« well as oi their method of 
making an accurate dividing wheel. 

The essential feature of the mechanism is the worm whcd 
shown in Fig. i. This wheel li built in two parts, the line of 
division being in -the center of the rim, thus tpUtting llw terth 
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equally. One of these parts is the wheel proper (A), the other 
is a ring (B) let into the wheel so as to form half of the rim. 
The ring (B) is carefully turned, and the face (a) trued up on a 
face plate by scraping in the usual manner. The surfaces (a) 
and (b) are then accurately fitied into the wheel. The next 
step toward completion is the drilling and tapping of the 
holes (C). These holes must be so spaced that when the ring 
(B) is turned to bring one hole above any other in the wheel (A) 
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all the boles exactly coincide. Ring and wheel are now clamped 
together by the twelve machine screws, and the process of 
cutting the teeth begins. 

A single cutter first roughs out the teeth — 180 on a 36* gear 
cutter — leaving sufficient stock for the several finishing cuts 
taken by the hob, a cutter with teeth set on the same spiral as 
the worm which is to drive the wheel. The ring (B) is now 
turned around several spaces (six, for example, on the wheel 
A), is again secured to the wheel and a second cut taken. 
This process is repeated until a given hole in the ring has 
covered every other hole in the wheel and at the final cut all 
inequalities in the teeth at the time of the roughing cut are almost 
entirely removed. The finishing touches are given by examining 
the teeth under a microscope and scraping them to exact uni- 
formity. In this way each dividing wheel is made ready to per- 
form its important work. 

The movement of the dividing wheel, which gives the neces- 
sary space to the teeth on a blank being cut, is brought about by 
a series of change gears whose general arrangement is shown 
in the elevation Fig. 2. A bracket (A) capable of vertical ad- 
justment on the frame of the machine, holds the worm (C) in 
position with the dividing wheel. This vertical adjustment is 
designed to take up the very slight wear of the worm against 
the dividing wheel. Into this bracket is tapped a stud (B) which 
carries a loose pulley and a light pulley keyed to gear (E). The 
position of the driving belt is fixed by guide fingers (adjustable 
if necessary), and is shown overlapping the tight pulley suf- 
ficiently to drive the train of gears during the interval of spacing 
the teeth, but not so far as to produce undue strain on the gears 
while locked for tooth cutting. Owing to this unique arrange- 
ment of the belt there is a constant pressure against the locking 
bolt, and when the tooth cutter has completed its cut across the 
gear blank, the forward feed of the dividing wheel is started on 
the instant of the release of the locking disc. It has been ob- 
jected that this system of feed is not "positive," but the record 
of "not missed a tooth in fifteen years" is ample evidence that 
this arrangement is satisfactory and has the merit of extreme 
simplicity. 

The locking disc, connected to the dividing pulley by gear E, 
consists of a graduated disc and the lock disc proper. On the 
circumference of the lock disc is a single notch, cut to receive 
the lock bolt, which is automatically withdrawn by the winding 
of a chain by one of the shafts of the cutter-driving mechanism. 
The bolt returns against the circumference of the lock disc, and 



prevents it from making more than one revoltition, which cor- 
responds to one tooth-space on the blank. Thus tlie number of 
teeth cut on a given blank is dependent upon the amount of feed 
given to the dividing wheel, and that is varied by inserting 
proper change gears between the locking disc and worm shaita. 
The graduated disc is clamped to the lock disc by means of bolts 
whose head-v lie in a circular T-slot cut in the lock disc Thi» 
arrangement permits the gear blank to be turned to any position 

and the amount of chanere read 
in degrees on the graduated 
disc, without disturbing the 
locking mechanism or belting, 
by simply loosening the nuts 
on the outside. 



NEW GERMAN LINER. 
On July 13 the "Deutsch- 
land." the new liner of the 
Hamburg-American line, ar- 
rived at her dockage, next U> 
the desolate space where the 
North German Lloyd wharve* 
were located in Hoboken, N. 
J. This vessel is shorter than 
the "Oceanic," the largest ship 
afloat, but has the greatest en- 
gine capacity of any vesieL 
A sea speed of 23 knots is 
guaranteed and an average of 
over 22 knots an hour was 
made during the maiden voy- 
age, eclipsing any similar 
record. This vessel, and the 



"Kaiser Wilhelm der Gros'se," of the North German Lloyd, im- 
press one with the advanced position that is now taken by Ger- 
many in naval architecture and marine engineering. 

The dimensions of the "Deutschland" are: Length over all 
686 ft. 6 in.; beam, 67 ft; depth. ^ ft.; net tonnage. 16,000 ton»; 
and displacement, 23,000 tons. The engines are twin screw of 
the quadruple expansion, six-cylinder type, of 33,000 collective 
horse power. Steam is furnished by boilers of the Scotch type, 
twelve double ended and four single ended, having altogether 
112 furnaces. There are four groups of boilers, each in its- own 
fire room, and each having uptakes connected with a separate 
funnel. The cylinders are of the following diameters: H. P. (2), 
30.6 in.; first I, P., 73.6 in.; second I. P., 103.9 in.; L P. (2). 
106.3 i"' <li^ ^nd all of 72.8 in. stroke. The engines are designed 
with the two L. P. cylinders in the center, with the two H. P 
over them tandem fashion, and the first intermedi.iie at the for- 
ward end and the second intermediate at the after end. The 
new vessel is equipped in the most modern and luxurious man- 
ner, having comforts for passengers such as children's playroom, 
grill room, and gymnasium, in addition to those usually pro- 
vided. 

* « * 

LOCOMOTIVBS WITH ARMOR STBBL PBAMB8. 
The Pittsburg Locomotive Works have built two enonnott* 
locomotives for the' Pittsburg, Bessemer and Lake Erie Rail- 
way, the frames for which are constructed of armor plate steel 
furnished by the Carnegie Company, which owns the road in 
question. Thestr locomotives are thought to be the largest that 
can be constructed for operation upon a standard gage lint 
The boilers are 86 in. in diameter at the smallest ring, are con- 
structed of I in. steel, and carry a working pressure of 225 Itw- 
per square inch. One of these locomotives is to be sent to the 
Paris Exposition. 

* * * 

The proneness of the average passenger car window to stick 
and resist raising when some ubiquitous gentleman essays to be 
gallant to tlie fair lady pas'senger greatly in need of fresh air, ha* 
been an overworked joke with the comic papers for a numbef 
of decades. That universal lubricant graphite promises, bow- 
ever, to relieve the ancient chestnut of some of its forcefulnesi 
in the future, a.s the practice of using it on the car window slidrJ 
has been adopted by at least one railroad (the Lackawanna) 
with very satisfactory results. 
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tr\'vp*n in t)u0M (tzMuloAiiona and to Mod tlM4r repllna and liOtuUona to Th» 
tllJMd OonWpoadMM Beboolt. IM Fifth Avpdu^. New York. Tlielr work will 
b* «W*(tlQ7 «KUaiaed. eomotMl, and returned. Juat aa If the a^nden wrn 
navlarModWHOfUieHcboola. Tbe^cboola will »l»o be plea^rd lo anawt-r 
Mjr M— KtiMf BUllW iilMg Uia praoadlng leaaon. Write your nuuo aod Mldma 
«• *U fiiAUar asBt tA tlM Bahoola, to uxier to Insure tb« proupi r«cum of ib« 
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THE WORM AND WORM WHEEL. 

TiM PHck UMe-PtUb of Won* and Wbecl-Propertlca of Teeth and 
Thmad*— Site* of Blask*— The llelli— Praper Anitle tor CuiUak the 
Teeth ol Worm Wheela. 

In cutting the tMth of worm wheels, one oi the first problems 
wliich arises is to find at what angle the teeth should be cut. In 
this lesson we shall consider the proper method of ascertaining 
the re<|ulred angle and the ^ize of the blank required, examininj; 
the cooditiooa which tntifit be conaidered, so (but uny machinist 
wbo will study this leaaoa can perfectly understand each step of 
th» operation. 

In Fig. I it shown a worm a. in mesh witti a worm wheel ^. o( 
which only a part of the rim is shown. It will be observed that 
ihe worm is nothing more than a screw whose threads have a 
rery large pitch, and that the worm wheel is only a spur gear 
wheel having its teeth cut at such an angle that they will bear 
along those portions of the tlrrrads o( the wonn which project 
into the teeth ol the worm wheel. 

The pitch circle of a worm wheel, as in other gear wheels, is the 

circle on which the teeth 
are laid off as f /, Fi^;. i, 
and the pitch line of a 
worm ia. as In a rack, the 
line on which widths r>f 
the threads are laid off 
/' ^'. ^^g- '■ In a worm 
and wonn wheel, juat a» 
in R rack and pinion, the 
pitch lines should alwnya 
' " ', be tangent Thla ia 

_,^——--" clearly shown in the fig- 

ure, the pitch line /' /' of 
no. I .. . . ' 

the worm, being tangent 

wtth lb* pitch line / / of the worm wheel. 

The pitch of the threads of a worm ia equal to the sum of the 
widths of one thread and of a space measured on the pitch tine, 
or, in other words, it is the distance between corrcsponSing edges 
of two consecutive threads, measured on the pitch line. The 
piedi of the teeth of a worm wheel is also equal to the sum of 
fbe widths of a tooth and of a space measured on the pitch line. 
Is the ca^se of the worm, the pitch is measured on a straight line. 
while in the case of the worm wheel, it is measured on a curved 
line. The pitch of the teeth of a worm wheel must always be 
equal to the pitch of the threads of the worm with which it is to 
work. The pitch which has just been defined is called the "cir- 
cnlar pitch" and this is the only pitch that will be considered in 
this lesson. 

In calculations relating to worm wheels, when the "diameter of 
the wheel" is spoken of, it is always interpreted to mean the 
"djameter of the pitch circle," unless particularly designated as 
the "ouWide diameter" or "root diameter." In thia lesson the 
"ABmeter" will always refer to that of the pitch circle, unless 
«dMffwise sutcd. 

The circular pitch, the number of teeth and the diameter of 
the pildi circle of every worm wheel are so related that when 




any Iwo of diem are Riven, the third may be found. The follow- 
ing rules will «how this relation. 

To find the diameter of the pitch circle of ■ worm wheel 
when the circular pitch and number of teeth are given. 

Multiply thf numl»r oj ttjth in thv ',iM/f/ hy tiu urcMlar 
pitch in inikti tinil ifi^'iJt Ihe protiuct by j. 1416. 

Example. — What is the diameter of the pilch circle of a worm 
wheel having 18 teeth and a circular pitch of 1'? 

Solution. — .According to the rule, the diameter of the pitch := 
d = (1 X 18) -r- 3.14«6 = 18 -^ a-U'fi = 3 7.r Ans. 

To find the number of teeth on a worm wheel. 

Multiply the itiAtniltr of the ptlck circle in in^hts hy j 1416 
and diviite tiu produrt iy the cirtular pitch in inchti. 

Example. — Find the number of teeth in a worm wheel whose 
circular pitch is 1. 5708" and whose pitch diameter is 34". 

Solution. — .\ccording lo tftie rule the number of teeth in tlie 
wheel = (24 X .1.1-4J6) -^ 1.5708 — 48 tccili \t>s 

To find the circular pitch In inches. 

Multi/)ty Hit dtamtter of the pitch ctrMt vy j.iftc anddivide 
the product hy the num(>er 0/ teeth in the wkeet. 

Kxampie. — Find the pitch of a worm wheel having 24 teeth and 
a pitch diameter of n'. 

Solutinrt.— According to the above rule, the circttlar piicb 
et|ua!s (12 X .^■t4l6) -4- 24 = 1.5708*. Ans. 

The U!iual proportions for the teeth of worm wheels and for 
tlic ilircads of worms arc as follows: 

\N'hcn the teeth and the threads are cut, the thickness of one 
thread ur of one tooth, measured on the pitch line is equal to ^ 
the circular pitch, The length of that portion of the threads of 
the worm and of t4iat portion of the teeth of the worm wheel 
which project outside of the pitch line is equal to .3 of the 
ckrcular pitch, und the length of that portion of the threads of 
the worm and of that portion of the teeth of the worm wheel 
which lie inside of the pitch lines is eqtul to .35 of the circuljir 
pitch. 

{ /'if tf eenlinued.) 



EXAMINATION 1. 

1. What is the principal dtiference between a worm wheel and 
a spur gear? 

2. In Fig. I indicate the pitch circle oi the worm wheel. 

3. Indicate the pitch line of the worm. 

4. What is meant by the pitch of a worm? 

5. What is meant by the pitch of a worm wfceel? 

6. Will a worm wheel whose pitch ia )4 inches work properly 
with a worm who»e pitch is Vt inch? 

7. ^Vhat must be the diameter of the pitch circle of a worm 
wheel having 36 teeth and a pitch of i inch? Ans. 11 46. 

8. How many teeth must there be on a worm wheel whose 
diameter is 40 inches', and works with a "^orm whose pitch is 
2.256a inches? Ans. jo teeth. 

9. What is the diameter of a worm wheel having ao teeth and a 
pilch diameter of 10 inches? Ans. t.5708 inches. 

10. What dimensions should be given to the teeth of a woan 
wheel and to the threads of a worm whose circular pitdi n lyi 
inches? 

r Thickness, f^ incli. 
.•fni.-j Dist outside pitch line, .45 inch. 
I Dist inside pitch line. .525 inch. 



NoTK.— Person* desiring a thorough educatioo hy maO at a 
small cost in MechAnical Drawing, Machine Design. Iladiaaical 
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aerlng, MetallBrgjr. Naw«pap«r Work. ButsaM. S f s igiati lty. 
Bookkeeping, and Um Englkh Branches, «(&, should writ* to tiM 
United Corrcepondoice Schools, 154 Fifth avaoaa. Haw Yock. 
stating the sabjecta tu wbUb ih^ ar« Interaatcd. Tha acfaoola win 
■andto ludi paitii>c ala tot " <*«''>^ faM pa iUPBl a w ft— of charge. 

Coprriflht leoB hy the t;alt«d Cerr«a|)«adcaee ScheelsCa^ 



aS 



MACHINERY. 



February, 1900. 



T)istindhe Claims of. ♦ * 



The Flat Turret Lathe* 



The Tools do not overhang. 

The entire design is compact. 

The locking pin is directly under the working 

tOf>l. 

The Turret is gibbed at its outer edge. 

The Turret Slide does not overhang. 

The chuck grips round, square and hexagon stock. 

The tools do not mark the work in running back. 

Tools are quickly set to any size. 



Turret turns to the places desired only. 

Each tool travels the length of its own cut only. 

Each turning Tool and Back Rest readily adjusted to 
any size. 

Only three levers to operate the cutting tools. 

Only one shipper to operate the Ihree-friction counter- 
shaft. 

Oil follows the cut without attention. 

Turning Tools are simplest form. 



'ft', m^ 
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Other 'Points. 



The Bed rests on an improved tripod bearing. 
New length of work obtained while running. 
Back gears operated while running. 

s 



Four speeds for each position of the belt. 

An automatic feed stop for each position of the turret. 

Feed stops are independently adjustable. 



Made in one size only. Capacity 2 in. in diameter when working from full length bars, 
and almost any diameter up to 16 in. when working from forgings. Any piece of work from 
a washer }i in. thick to a shaft 24 in. or }b in. long. 

The outfit of tools furnished with the machine turns and threads all diameters from 2 in. 
down, and all lengths under 24 in. 

Jones & Lamson Machine Company, 

Springfield, 'Vermont, U. S» A, 

Enci-Ish I J0NBS& Lamson MaciunkCo., 6 Exchange Building, Stephenson's Place, Birmingham. 
Officks: J Hknrv Kkllky & Co., a6 Pall Mall. Manchester. 
GxRMANY, Holland, Bklgium, Switzerland and Austria-Hungary : M. Koykmann, Charlottenstrasse, 112, Diisseldorf, Gennany. 

Pranck : Ph. BonviUain, 6, Rue Blanche, 6, Paris. 
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tti mi* not InUwdad to eater too deeply Into the Bubjecta treated. 

IttewOI be •taapUaed maii omitted wheoever poaeibla. Ttaey will 
I pdnta •« luAA.-'hlnlMa aiMl otb<>ni frMiiitfDtly ouiet Id their worli Mid 
nmnj of liwtm bare found difficulty 

n of MAciuacRV are intltiHi lo aoairer tbe queetlons and ■otvc 
W la tbit eiamlnatloM and to send tbelr repllee and aoiutlooa 
d Oorrapoadanoe Schoola. 1B8 Fifth Avenue. New York. Their work 
faUjf axanilned. corrected, and returned. Just aa If the wnderm were 
laala of the Bchooia The SoiMioU wlU aleo be plfaard U> atiiiwrr 
nooooMiUng tbe toUowtnir leeaoo. Write your uame and addreai 
rMM ibtheBobooU, Inorder to inaure tbe prompt return at the 



QBAR WHEELS. 



Relation twtween Diameter and Number el Revelutlona- 
- Tcctli $p8cc« Caal lieara Cut Clears Spur Qcara - 
be u*«d In FormInK Qcar Teeth. 

•son I* the first of a series winch we shall publish un 
eeU. This lc»»on embrace* loiiie ol ihc fundamrntal 
tad t1)r cnnsiilrratinns hcrr discuitKcd form the fnun- 
thr Kubitcqurnt lr>.»ons. .\her the fimdamcntnl prtn- 
nou> forms of Gear Teeth will be taken up. Methods 
acting the involnte. cycloid, epicycloid and hjrpocyloid 
Vtn Rpur ifcanng, bevel K^^'iriiR. and ^kew gearing will 
up and nnder each heading the proportions ol the teeth 
rUtion rxi^iiing lictwcrn the number of teeth, diameter 
, both on the diametral and circular pitch oyslem will be 

I of MACiitNXRV who are interested in gear wheeU will 
^^tmiliarizc themselves with each article as it appears. 
Hbbsequent articles will be perfectly clear. While the 
rfli not enter deeply inio the theory of gearing, such 
tioni a« present ihrm*elvcs in designing geark and 
alcolation* relative to same will be taken up 

If two circul«r diaca. as n 
and d. Pig. i. b« brought 
together with enough pre«- 
sureandoneof them turned^ 
the motion will be trans- 
mitted to tbe second disc, 
which win also torn about 
its axis , If there be no 
slipping, the motion is said 
^^ „,^. , to l>e transmitted by roH- 

^H >w \ Ing contact. In Uiat case. 

^H \ \ p'ints on the periphery or 

^B \ I t.-onvex surfaces of one, will 

^^^ \ I ia tho same time, move 

r \J ) / through equut distances. 

^— "^ / / For instance, while the 

point </, Fig. t, moved from 
c. a distance iv/ measured 
on the arc. the point tf 
would have moved a dis- 
tance cif , equal to ed. 
readily be seen that if the two discs, or gears, as we 
call them, have the same diameter, they will make Che 
fiber of revolutions. If the diameter of one be doubled, 
t on it will get only half way around while a point on 
makes a complete revolution. Then, if we let D = the 
of the larger wheel, d= the diameter of the smaller wheel, 
ntimber of revolutions made by the larger wheel and 
lumber of revolutions made by the smaller, wc have the 
' proportion : 

A" . r = </ . /J 
his we have the following two rule*: 
, — ^To flnd the number of revolutions made by one of 

i/v together Ike diameter and the number of revoiu- 
k« other gear and dh-ide the product ky the diameter 
hMpAo^r rrfoltitiom are to be found. 

wSf^ flad the diameter of one of • pnlr of tear*. 

/^ together the diameter and the ntemher of reveiti' 




no. f . 
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tioni of the other gear etmd divide the product by the numbtr e^ 
reTolntioni of the gear wkfise diameter it to be found. 

Example —Three gears are to work together; the first, whose 
diameter is 8' and which makes 40 revolutions per minute, is to 
transmit its motion to the second, whose diameter is ja*. This 
second gear transmits the motion to a third, which is to make ao 
revolutions per minute. Find (a) the number of revolutions 
made by the second gear and {b) the diameter of the third. 

So/Hfivn — Combine first, the first and second gears and apply 
Rule . 1 By this, number of rev. s (8 X 40) -^ ja = 10 rev. 
Ans (rt). 

Then, combining the second and third gears and Applying 
Rule a. we have, diameter = (jji X Jo) -^ 20 = 16 rev. Ans.(^) 

Now. in actual gears 
the motion is trwnsmitted 
by direct pressure. This 
is ubtained by providing 
the di.tcs with grooves, 
as / and /, and projec- 
tions g and h, OS shown 
ia Pig. *. If these 
grooves and projections 
be so arranged that the 
projections of one disc 
enter tbe grooves in tbe 
other disc, it will pre- 
vent the slipping of one 
disc on the other and 
tbe projections of one 
will transmit tbe motion 
by preaaiag cd those of 
the other. 

If these project ion be 
given a suilaUe form, 
an actual pair of gear 
wheels, or gear«. as 
they are frequently called, will l>e formed, the projections form- 
ing tbe teeth of the gears and the grooves, tbe sp«cea 

The various forms ol gear teeth wilt be discussed in a subse- 
quent lesson. 

bXATIINATION 2. 

1. What is meant by "rolling contact?" 

2. Two gear wheels whose diameters are 16 and 24 inches, re- 
spectively, work together. If the 16 inch wheel makes 80 revolu- 
tions per minute, how many will the other wheel make? 

.1. Two wheels working together, make 75 and too revolutions 
per minute, respectively If the diameter of one of the wheels is 
to inches, what diameter mu«t be given to the other wheel? 

4. In actual gear wheels, how is it made possible to transmit 
the motion by direct pressure? 

5- What is mean by "cast teeth?" 

6. What is meant by "cut gears?" 

When the teeth of gears are cast directly on tbe wheel, they 
are referred to as cai^t teeth, and the gears are said to be cut 
gears. Cut gears are tiiose in which the gro(jvea are cut in the 
peripheries of the dixks, thaa forming the cot teeth, 

When the axes of the i^ears are parallel, aa shown in Fig. a, the 
gears are called spur gears. 

The form of the teeth for spur gears is a matter involving care- 
ful study and tbe outlines and dimrnsions are matlem for eaact 
determioatton The form ranst be such as to prevent the slldinK 
of one tooth on another, for this wtnild occasion too mitch ioas of 
power through friction and cansetoo much w«ar on the tetth. 
(Tobeeontioued. ) 

NoTK. — Persons desiring a thorough education by mail at a 
small c-oat in Mechanical Drawing, Machine Design. Mechanical 
Engineering, Electrical, Steam. Sanhary. Civil or Mining Eogia- 
eering. Metallurgy, Newepaper Work, Biialncss. Stenography, 
Bookkeeping, and the EngHah Branchea. etc, should write to the 
United Correcpondasce Schools, im PIfth Avenne. New York, 
stating the sabjecta In which they «r« interested. Tbe echoola wOl 
leotf teaedi parties their catalogne D and full particular* free ci 
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NBW WOOD TBIMMBB. 
The Oliver wood trimmer, made by the American Machinery 
Company. Grand Rapids, Mich., has recently been improved and 
the two accompanying views show clearly the new features. 
Instead of having a pair of knives bolted to a sliding knife head 
a solid knife is used which acts as a knife head also. The ob- 
ject of this is two-fold; as there is no joint made by boiling the 
knives to the knife head there is less liability of looseness there, 
and in sharpening the knives, which it is necessary to do fre- 
quently in order to obtain satisfactory service, there are no 



Pig. 1. 

screws to be removed in taking the knife out. All that is neces- 
sary is to tip the machine up on edge to throw the handle dear 
around, and remove the blade. Owing to the thickness of the 
knife a double bevel is placed at the cutting edge, as plainly 
shown in Fig. 2, in order to reduce the labor of honing the edges. 
It will be noticed that the rack and gear are above instead of 
below the knife, in which latter position there is more or less 
trouble from clogging from chips. 

In order to overcome any tendency to tip and bind in cutting 
across a piece of wood, the short lower bearing of the knife is 
fitted to a steel shoe that exactly fits the groove in which it 
operates. 



Fig. a. 

An unusual range of angles is available with this trimmer. The 
■hearing edge of the gage, instead of being square, as in the 
ordinary machine, has the back finished at an angle of 45 de- 
grees with the face, thus leaving only the beveled edge for the 
shearing edge. It is thus possible to cover angles back of the 
90-degree or square line. This advantage is evident from Fig. 1. 
\ new device is also shown for the spring, for drawing the 
gage against the side frame. A spring roller attachment on the 
principle of the shade roller is used which makes a neat and 
efficient arrangement. 
1 The machine is furnished with a pair of triangular gage at- 

^^ tachments, which are not shown in the cuts. 
^M MBTAL. TOOL TRAY. 

^H In the last number of the paper we called attention to the fact 

^H that the New Britain Machine Company, New Britain, Conn., 
^H had brought out a new portable tool tray or server which was 
^^ intended to be a convenient receptacle for tools, finished work 

L or castings. The half-tone here shown is from a photograph 

^K of one of these trays on which is a collection of tools which a 

^1 workman gathers about him for use at a radial drill. The great 

^H convenience of having these tools at hand instead of scattered 



about is evident, and a metal rack is also better adapted to the 
purpose than a wooden one, which not only splinters, but be- 
comes oil soaked. It is also equally convenient for screw- 
machine tools, lathe tools, or, in fact, for use at any machine, and 
is well adapted for assemblers' use because of its portable feature. 



Tool It*«k Wltb RsdUl DtIU TOOla. 

It is made, however, without castors if desired, and can be fur- 
nished of a height to pass underneath a lathe, where it will be out 
of the way and at tlie same time convenient for the lathesman. 
The dimensions are 20 by 26 inches by 32 inches high, and the 
weight 175 pounds. 

ARBOB PRESS. 

An arbor press has been brought out by The Seneca FlilU 
Mfg. Co.. Seneca Falls, N. Y., called the "Star" Arbor Press, oi 
which an illustration is shown herewith. The press consists of 




Ball-beartDg A: 

two uprights attached to a base, acruss the top of which is a 
cross rail in the center of which is the nut carrying the screw for 
forcing the arbor intn or out of work. Underneath the pulley 
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I M« Dot int«aded to enter too deeply Into tbe eubJecM treated, 
iviU be ilnipUfled and omitted wbeneTer poaalble. The/ will 
■ak* nptodlt polotB *j taAchlnlatj Mid othen fmjuentljr meet la their work and 
«nb wUoh HUU17 of tbem baTe round dtfllculty 

Tto nmiftn o( HxmnrKaT are Invited to answer tbetqueatioDs aod eolre 
Ok* eoMBplea In thatm awamlnatloni and to aeod tbelr repUea and eoluUona 
to Tbe L*i>lt«d OotToapoDdaaoe Sehoola, IM Piftb A*enu«. New York. Tbeir work 
wtU be oareTuUjr azaintiud, oorrected. and returned, Juat m If tbe MDden were 
regular etodenta of Ute Bchoola, Tbe ScbooU will alao be pleased to enaw^r 
aajr ^naeCloaa oonceminc tbe followtns teeeon. Write your iiaaie and addreae 
oa all malliT evot t« tbe Beboole, la order to insure tbe prompt return of lb« 



QEAR WHEELS. 

Tlw Rack-Pltcb Circle- Pitch Line-Root DIamctcr-Outaldc IXameter- 
lteo< Circle -Root Una-ClrcuUr Pitch - Face- FUnk -Addendum l)c- 
<tMl4Min -AddefldHtn Circle -Addendum Line Back Lash - Bottom Clrar- 
aoCeWorhlnt Depth To Find the IHametrr of the Pitch Circle To Find 
the Number at Teeth -To Find the Circular Pitch. 

Thrre &re two forms o( gear teeth in common use, and they 
are nimed after the curves which form the outlines of the teeth. 
Before going into the method of constructing these curves it is 
neccMtry to tiioroughly understand the various terms used to 
dciisi"><c the p»Tt% of the teeth. 





no. 3. 

Fig. 3 shows k portion of the rim of a spur gear and a portion 
of a rack with which it works. A rack may be considered as a 
gear wheel whose rim is straight instead of being curved around 
in a circle. 

The pitch cirde of a gear wheel represents the periphery of the 
disc which haa been provided with grooves and teeth as shown 
in the preceding lesson, and on A'hich the projections forming 
that part of its teeth which hes beyond the periphery have been 
placed. In order, therefore, that the proper action take place 
between two gears which wo<'k together, their pitch circles 
ahoold always be tangent just like the peripherics of the two 
discs shown in Fig. l of the preceding lesson. 

In Fig. 3, the line ad is a portion of the pitch circle of the 
gear. In a rack, the pitch circle is replaced by a straight line 
called the pitch line, as <rrf. The diameter of the wheel to the 
bcttom of the teeth, as for instance, to the line e/, is called the 
coot diameter of the gear: and the diameter to the outside of 
Ibe teeth a' b' is called the outaide diameter of the gear wheel, 
4;^ being called the root circle of the gear, and^^ the root line 
of the rack. 

The distance between the center lines of two consecutive teeth 
mcasttred along the pitch line is called the circular pitchior, 
kimply. the pttch This circular pitch is divided into two parts — 
kl the thickness of a tooth and im the width of a space. 

That portion of the acting surface of a tooth which lies outside 
of the pifrli line, as « u f> q, is called the face of the tooth of the 



wheel whose pitch circle is af>. That part of the same surface 
which lies insidt of the pitch circle, as »r sq, rs called the flank 
uf the tooth. The same designations are given to corresponding 
portions of the rack teeth according as they lie inside or out- 
side of the pitch hnes. The distance n '• between the end of the 
tooth and the pitch line is called the addendum; and in the case 
of a gear wheel, the circle <> (>' pasiiing around the outside of 
the tooth is called the addendum circle. The line passing 
through the ends of the rack teeth is called the addendum line. 
The distance between the pitch circle and the root circle, as 
n r is called the dedendum. The difference between the 
width of a space I m and the thickness of a tooth k I measured 
on the pitch line as c d is called the back laah. and the dia- 
lance *" f measured from the addendum circle of one gear to the 
root line of the gear or rack with which it works is called the 
bottom clearance. The working depth of the tooth is equal to 
twice ilic aiJticnduni. or tu the entire depth of the tooth miniu 
the bottom clearance. 

The pitch, the number of teeth, and the diameter of the pitch 
circle of every gear arc so closely related that when any two 
arc given, the third may easily be found. Thus, if D = the dia- 
meter of the pitch circle in inchea. P= the circular pilch in 
inches and N = the number ol teeth in the wheel, then the rela- 
tion between the three quantities is expressed by the formula 

j./^/d D = /'. -V. 
[rum which wc h.ivc the following rules: 

To find the diameter of the pitch circle in ioches multiply 
th* <trcular pilch iff the pitch circU in inches by tJu number of 
teeth OH the icheel and dii'ide the resultant product bvj.14/6. 

To find the number of teeth on a wheel dwide j.ritb times 
the diameter of the pitch circt* in inches by thg circular 
pitch in inches. 

To find the circular pitch in Inchea divide 3.1416 
times the dtamtter tf the pitch circle in inches by the 
number of teeth on the wheel. 



EXAMINATION 3. 

t. What la a rack 7 

a. What is meant by tbe pitch circle of a gear 
wheel. 

3. What take* the place of the pitch circle in a rack ? 

4. (a) What is meant by the root diameter 7 
(b) By the root circle or root line 7 

5. What is the circular pitch asd into what two 
parta may it be divided ? 

6. (a) What is tbe face of a tooth 7 
(b) What ia the Hank of a tooth 7 

What is the line passing through the ends of rack 
teeth called? 

How is the back lash measured? 
Define bottom clearance and working depth. 
What will be the diameter of the pitch circle of a sptir 
gear whoae pitch ia i Inch, and which haa iS teeth 7 
Ana, 5.73 inchea. 

Find the number ol teeth in a gear wliote circular 
pitch is I 5708 inches, and whose pitch diameter ia 24 
mches. Ans. 48 teeth. 

Find the pitch of a wheel having 24 teeth and a pitch 
diameter of \2 inches. Aiu. 1.5706 inches. 



Note.— Persons desiring a thorough education by mail at a 
small cost in Mechanical Drawing, Machine Design. Mechanical 
Engineering, Electrical. Steam, Sanitary, Civil or Mining Engi- 
neering Metallurgy. Newspaper W^k. Business, Stenography, 
Bookkccptng. and the English Branches, etc., should write to the 
United Correspondence Schools. 154 Fifth Avenue, New York, 
stating the subjects in which they are interested. The schoola 
will send to such parties their catalogue D and fall parliculara 
free of charge, 

CepTtlt^ ««Mbr tbe thUt«4 riirmfiiaiiaia 
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Two chapters are devotrd to pumps and three to hydraulic 
presses. The subject of hydraulic motors is treated as its im- 
portance deserves, there being seventy-five pages given it. One 
chapter is given to the design of turbines and the mathematical 
treatment of the reaction wheel is well worked out. 

We believe that the student will make no mistake in obtaining 
this work, as it will repay much study. To the designer it can- 
not fail to be of value, as the suggestions and pomts demon- 
strated show that the writer is well informed on the subject of 
hydraulic engineering. 

Electric Wiring, by Cecil C. Poole. Published by the Power 
Publishing Co., New York. 101 pages, 12 mo. Price $1.00. 

The author states that this book is designed to serve both as 
an instructor for practical wiremen who have occasion to lay out 
their own work, and as a convenience and general reference work 
for electrical engineers whose work includes the calculation of 
transmission circuits, etc. From a brief examination of it we 
believe that his intention has been well carried out, as the work 
appears to be quite comprehensive with the general absence of 
unnecessary matter. An important feature of the book is the 
matter relating to altcrruting current wiring. This rather ab- 
struse subject has been reduced to simple working conditions 
which will make it very acceptable to the average wireman and 
none the less so to the electrician. The text is accompanied by 
forty-six diagrams which materially assist in understanding the 
subject. 

Compound Engines, by F. R. Low. A scries of articles re- 
printed for the columns of Power. Published by the Power 
Publishing Co., New York. 50 8vo pages and 37 cuts. Price 50 
cents. 

This work is issued in the same form as "Condensers," by the 
same author, and both are reprints of articles that have appeared 
in past issues of "Power." Those already familiar with the 
articles will need no further commcndatioji and will undoubtedly 
appreciate the opportunity to secure them in the corrvenient 
bound form. To those that have not read them we can say that 
they will secure a valuable addition to their technical library by 
obtaining this little pamphlet In indicating the compound en- 
gine, the relation and analysis of the composite diagrams and 
their combination into one to show the total work, is important. 
The action that takes place in the receiver, whether tandem com- 
pound or cross-compound, is naturally quite confusing, espe- 
cially to the beginner in steam engineering. The diagrams and 
explanations given will be found to be of much help as they are 
presented in the clear manner which always characterizes the 
work of this writer. 

The Gas Engine Hand-book, by E. W. Roberts. A manual of 
Information for the designer and engineer. Published by the 
Gas Engine Publishing Co., Cincinnati, O. 220 i6mo pages and 
39 original engravings. 

The author of this work is an expert on the design, construc- 
tion and operation of the gas engine, and is the writer of the 
valuably articles now appearing in the columns of Machinery 
on "Gas Engine Design." The three cycles used in various gas 
engines are described with the advantage and disadvantages of 
each. The important subject of gas engine fuels is taken up and 
a table given giving the comparative relative values in thermal 
units for the various fuels. Not the least valuable portion of the 
work is that devoted to the instruction of the engineer, many of 
the hints and instructions being sufficient, if heeded, to correct 
the abuses which are responsible for the ill-repute of what is, un- 
doubtedly, the coming motor. A brief summary of the subjects 
treated will give the reader an idea of the scope of the book. 
Handling a Gasoline Engine, Igniters, Valve Mechanisms, Gov- 
ernors, Starters, Engines for Automobiles, Gas Engine Dia- 
grams, Gas Engine Dimensions, The Cylinder, Valves and Valve 
Boxes. The Piston, Connecting-rod and Crank-shaft, etc. The 
formulas g^ven are in many cases the result of personal deduction 
from the author's own experience. 

ADVBBTI8INO LITBRATURB. 

THE tTAlTDARO SIZES FOR CATALOGS ARE gX 13, 6x9 AND 3^x6 INCHES. 
THE 6x9 IS RECOHllENDED, AS THIS SIZE IS MOST LIKELY 
TO BE FRESXKVED. 

The Fellows Gear Shaper Co.. Springfield, Vt. Catalogfuc of 
the Fellows Gear Shaper, illustrated. 

This is one of the catalogues that appeals to the superin- 
tendent who desires to look into the merits of a machine and 
become conversant with its work before purchasing. The cata- 
logue is filled with handsome engravings, the typography and 
press work are of the highest class, the cover is handsomely 
embossed, and altogether it is a very attra)ctive production. The 
valuable point about it, however, is that all the features of this 
gear shaper, its operation and its theory, about which a per- 
son would naturally wish to know, are clearly and fully ex- 
plained both by text and illustration. It is a model cata'logrue 
in all respects. 

The Ball Bearing Co,. Watson St.. Boston, Mass. Catalogue 
of ball bearings and roller bearings. 
The business of this company, like Baby Ruth whose portrait 



adorns the cover of their catalogue, appears to be growing. On j 
the rear cover is an illustration of an automobile indicative of 
the new industry that is calling for large quantities of ball and 
roller bearings. Special designs for automobile bearings are 
shown and some other new forms of bearings. The catalogue 
has flexible covers and is in the same attractive style as previous 
ones. 

Two catalogues of colleges giving instruction in mechanical 
engineering have been received. One of these is from the State 
Agricultural College, Burlington, Vt., which is fully illustrated. 
The other is from the Rose Polytechnic Institute, Terre Haute, 
Ind. 

The Chisholm & Moore Mfg. Co., Cleveland, C, have sent ns 
a catalogue of hoists, cranes, pneumatic tools and a variety of 
other products that cannot well be classified. The catalogae 
contains 135 pages and is illustrated. 

Edgar T. Ward & Son, 25 Purchase Street, Boston. Mass., 
have sent us a catalogue and a list of steel and steel wire. ,\ 
great variety of both tool and machine steel, wire, sheet steel, 
etc., is hsted and the pamphlet also contains a steel-tempering 
diagram printed in colors. 

Perry Ransom. Oshkosh, Wis., has issued a new catalogue of 
grinding and polishing machinery which contains, besides the 
usual line of such machinery, a description of the Vulcan disc 
grinder. 

The General Supply Co., 40 John street. New York City, are 
headquarters for all kinds of machinery' and supplies for f«- 
tories, mills, railroads, steamships and mines. They have issued 
a most attractive catalogue which is generously illustrated 
throughout and contains a ftmd of valuable information for 
ready reference. Copies, we are informed, may be obtained 
free of any expense by those interested upon application. 

MANUFACTURERS' NOTES. 

The firm of Kurd & Co., engineers and machinists, 570-576 
West Broadway. New York, has recently been organized. They 
have a plant suited to model work and light machine building 
and arc prepared to take hold of specialties that promise well. 

The American Machine & Foundry Co. have leased the plant 
of the Hanover Foundry 8c Machine Company, of this city, and, 
after thoroughly re-equipping it, will manufacture all iht to- 
bacco machinery used by the American Tobacco Company. 

A consulting office has been opened at the Marquette Build- 
ing, Chicago, by George M. Brill, who has had an extended ex- 
perience in mechanical engineering and in constructive work. 
He wa'S formerly an engineer with the Solvay Process Co.. 
Syracuse, N. Y., and later designed and constructed their plant 
at Detroit, Mich. He has also been connected with Swift & Co. 
as supervising engineer of their different plants. 

The Pratt Chuck Co., of Frankfort, N. Y., have recently in- 
stalled a 150 H. P. engine. The demands of their business, 
which have made it necessary to increase the power for driving 
their plant, have come largely from the sales of their positive 
driving chuck, which prevents the drill from slipping and be- 
coming defaced. 

The Goodell-Pratt Co., Greenfield, Mass., are building in 
addition of 40x60 feet, giving an increase of space of something 
over 3,000 feet. 

The students at Springfield, Mass.. who are studying with the 
International Correspondence Schools, and of whom there are 
over 600 in that city, have recently given an exhibition of their 
work. The exhibition was held at the Art Museum and con- 
sisted largely of drawings. 

No belt user can afford to stop the slipping of his belts with 
any material which will injure them. This claim of stoppage of 
all slipping, combined with the perfect preservation of leather, 
cotton, rubber or rope, is what the Cling-Surface Mfg. Co,, of 
Buffalo, N. Y., desire to emphasize for cling-surface. 

The Hamilton Carhartt Co., manufacturers of workingmen's 
clothing. Detroit. Mich., have built up an excellent trade in 
every state in the country and do business in a model establish- 
ment, under rules vi^hich illustrate what may be accomplished 
by maintaining harmonious relations between capital and labor. 
The Hamilton Carhartt Co. offer to send a self-measuring tape 1 
and an illustrated book free to readers of MACFiNfiRV, and also 
to send their goods by express where they cannot be obtained 
from a local dealer. 

The Burt Mfg. Co., of .\kron, O.. manufacturers of the Crxjsi 
Oil Filters, recently entered their 12th order from the National 
Steel Co., I2th from the American Tin Plate Co., 9th from the 
American Steel & Wire Co., 7th from the Federal Steel Co., 
4th from the Pittsburg Plate Glass Co,, 4th from the Calumet 
& Hecla Mining Co., and duplicate orders from the Cambria 
Steel Co.. Diamond Match Co. and National Cash Register Co. 

America has become the workshop of the world. Immense re- 
sources and economic methods of manufacture enable her to com- 
pete successfully with all other manufacturing countries in their j 
own markets, and during the next few years the expansion ol 
her trade will become the talk of the world. The great impetul 
recently given to all technical trades and professions, by the 
commencement of a new era of commercial prosperity, has 
forcibly brought to the attention of the public the great value of 
technical education, acquired simultaneously with practical ex- 
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This tool is at prei«nt made only in one size, under the super- 
vision ot Mr. Edward Rivctt (:he maker of the Rivett precision 
lathe), by the Rivett-Dock Company. Brighton. Mass.. but 
tbey intend also to put it on the market in a larger and smaller 
size, the three sixes covering any ordinary range of work. 
Cotters are htmished for U. S.. V and Acme threads, and will 
be Bade to order for any angle desired. 

A NBW WBT DBILIi ORINDEB. 

The machine illaftrated herewith ts one th.it will be of interest 
to nsers of lax^ drills. Heretofore a large proportion of the 
drill griaders made have been the common dry wheel grinder, 
whicfa is all ri^it for small drills or those of medium size. It 
is a fact, boirerer. that where drills run from medium to large 
ta size there is so much steel to be removed in the grinding 
tliat tbe temper is very liable to become impaired and the drill 
aoffeened if ground on a dry wheel. .-Vs is well known, when 
the drill sted becomes impaired or softened by dry grinding it 
docs not cut with maximum efficiency, and the drill also needs 
regnading considerably oftener. 

The machine shown herewith has a large range, viz., from 
*hoat H" to 3^3 ' drills. It has all of the advantages of the 
new "Yankee" self-adjusted method of drill grinding. It is 
only necessary to drop the drill into the "V"-grooved holder, 
and bring ap the tailstock to suit the length of the drill, taking 
perhaps one or two seconds ot time. This arrangement saves 
money every lime a drill is ground, and also enables cheaper 
help to use the machine than if it were more complicated. 



PulUr Wet DrUl OrlndM. 

The shape given to the point of the drill is theoretically correct, 
and the machine can be adjusted instantly to give any angle of 
clearance desired for working cither soft or hard metals. It 
also grinds flat drills, three or four lipped drills and chucking 
reamers. 

There are a number of special points of advantage worthy of 
note in the construction of this machine. The pump is one tliat 
will also give little trouble, as its construction is such that there 
are no joints or packings that can be affected by particles of 
emery or steel in the water. The water is delivered on the 
wheel iti such a manner that there is- no splash or gush, and is 
perfectly returned to the tank. The construction of the "Yankee" 
holder is especially adapted to retam any overflow caught by the 
drill, and to return the same to the tank by means of a flexible 
hose attached to the lower end of the holder. 

This machine is furnished electrically driven, if desired. It is 



made by The Fuller Mfg. Co.. Kalamazoo, Mich., who make} 
special line of drill grinders adapted to grind every size of drill 
from No. 60 up to 5" in diameter. 

BOSBrW SLOTTING MAOHINB. 
This machine is designed especially to facilitate the slotting 
of screws where the quantity does not warrant the use of a bijh 
price automatic machine and supersedes the old style of hand 
slotting device. It is driven by a worm wheel that carries two 
discs in front of the slotting saw. These discs are set at u 
angle to each other and are fitted with depressions, or jawj, 
into which the screws are fed by hand. They open in front, 
where the operator inserts the screw, closing in back when they 
reach the saw. thereby holding the screw firmly during the pro- 
cess of slotting, after which they drop by gravity from the disci 
Each machine is fitted with one set of discs made to carry the 
class of screw for which the machine is to be used. 



Hubbsira Borarw SIotMr. 

The discs used for slotting regular screws have a range oi 
six sizes ; that is, they are made to carry screws from No. 2 to 
No. 7, inclusive, or No. 3 to No. 8, inclusive, etc., up to No. 8 
to No. 14, according to requirements. For fillister head icrewi 
a different style of disc is necessary. Extra discs can be fur- 
nished for any special screws. By continuous feeding this ma- 
chine will slot 30.000 brass and 15.000 iron screws per day. 

This machine i< made to order only by Har>'ey HubbcU, 
Bridgeport, Conn. 

NBW UNIVERSAL DRILL QRINDBR. 

Ore of the pioneer drill grinders is that which has been made 
for many years by the Washburn Shops of the Worcester Poly- 
technic Institute, Worcester. Mass., and our readers will be in- 
terested to know that these shops have now brought out a new 
universal grinder capable of grinding a great variety of drills. 
Particular care has been taken to so support the drill that it will 
have the most clearance near its point, where its velocity is tiW 
least and the increased clearance is needed. The reason for this 
will be evident if it be considered that should the outer comer of 
the drill be ground with the greater clearance, the drill would b« 
weakened where the strength is most needed. As the drill 
holder is oscillated, it receives automatically a slight vertical 
motion, which gives the drill theoretically the best clearance 
that it is possible to obtain. 

The drill is held in a V-shaped holder which properly centers 
and locates each size. A hardened steel rest at the grinding tad 
of the holder determines the position of the drill lip. The holder 
is adapted to drills having a large shank as- well as to those «ifl> 
a small shank, and to flat and chucking drills, etc. Any desirtd 
clearance can be obtained by turning a knurled index at the base 
of the holder. The steel rest for the drill lip can be adjusted, 
and any angle can be given to the point of the drill by changing 
the inclination of the drill holder, which adjustment does not 



NEW TOOLS OP THE MONTH. 



UBd«r this heading ar* listed the new machtiie and amall tools 
that have been brouffbt out during tba preceding month. 
Maaufacturere are reaueeted to send brief de- 
scriptions of tbelr new tools as tbey api»ear. 
for tise In tbls column. 

A MBW TBBBAD-OUTTINO TOOL. 
The accompany inff cuts show a thread tool that marks a rad- 
ical dcparttire in the art of cutting threads in the engine lathe. 
The essential feature of this tool is that instead of depending 
on one tool point for roughing and finishing a thread, a number 
•re provided, each of which performs a specific operation, and 
when the cycle is completed, the thread is finished. The first 

■ tool has a broad point, and those that follow narrow down in 
proportion to the depth of thread cut, the V-point being rc- 
nerved (or the la»t operation. That this has an important ad- 
vantage is self-evident when it is considered that with the 
ordinary threading tool the point is exposed to the severest part 
of the work, and its preservation demands a lathe speed con- 
fiderably below what is good practice with a broad point tool, 
on the same material. 



I 




Ftf t I. ldv«(t<X>ook Thread Tool tn Poaltloa for CutUnc • Tliroad. 

Fig. » shows the tool mounted for thread cutting in an or- 
dinary engine lathe. Beyond the fact that it is necessary tu 
have a space block of the proper thickness to get the right 
height, the tool is adapted lor use on any standard lathe, and 
U fastened with a T-head bolt engaged in the slot for the tool- 
post To cut a thread the tool is run into the work until the 
cutter marked No. i takes a light cut. The lead screw is en- 
gaged and a cut taken in the ordinary manner. At the end of 
the travel the lathe is reversed and the hand lever thrown back 
frotn the position ahown until it strikes a stop screw at the 
ImcIc When the carriage has returned tiie tool to the begin- 

IBtiig of the thread, the hand lever is thrown towards the work 
Bod a second tool point of the disc is engaged in the cut, since, 
in the backward motion, the pawl shown has turned the cutter 
ditc through one space. No adjustment of the cross-feed screw 
Is required, as the radial length of the cuttrrs increases propor- 
tionately for each until the finishing tooth or No. o is reached. 
Since the number of cutters in the disc is ten. ten passes of the 
tool over the work are sufficient to form a perfect thread, and 
the operation is carried on with a peripheral speed of the work 
oi About double that which is possible with the ordinary thread 
tool 

I The toot is set to the work by an ordinary square held against 
^e face of the cutter disc and the work. As the disc has a 
Idiameter of about three inches, the setting can be more ac- 
curately effected than by the thread gage on the ordinary single 
potnt tool. The cutter disc is adjusted for the proper side 
.clearance, for either right or left hand threads, by tipping it on 
sjMce block S shown in Fig. i. This is done by adjusting 



the screw P in the proper direction and then locking the bind- 
ing nut R which rests on a washer having its under surface 
spherical shaped and fitted in a cavity of the ume shape. 

When cutting threads on taps or for similar work that re- 
quires great exactness, the operation is idcntiCAl with that al- 
ready described until the finishing cuts are taken. These are 
effected by repeated parses wiili tool No. o, until »he required 
smoothness and accuracy of size arc reached, and this is done 




Tig. S. Siiowlac ICcirtwtatiie 0«vI<m. 

by throwing the pawl out of action when cutter No. o is reached. 
Then for each pass over the thread the cutter is advanced by a 
fraction of one one-thousandih of an inch by shifting the nu« 
crometer lever L, shown in Fig, 2, upward one hole for each 
pass over the work. The action of the micrometer device can 
be understood by reference to Fig. j. The end M of the shaft 
on which the lever L is mounted is slightly eccentric, and at 
it forms the crank pin by which the slide A carrying the cutter 
disc is operated, the effect of turning the lever L through one 
space is to advance the cutter into the work a very short dis- 
tance. 

Fig. 3 »hows the back of the slide and also a acction throogb 
the frame at right angles to it. showing the construction of the 
hand lever K. The crank-pin M engages in a bole in the slid- 
ing piece B, which work* in tlie vertical slot H. Tlie catter 
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9ta. 3. 0*«tlla of Blld« 

disc is held to the slide by a screw £ pissing through an an> 
nular shouldered ditc G. on which are mounted three piaa 
F F F that engage in corresponding holes in the slide. Th« 
disc G can be adjusted by the screw P. so that the cutter di»c 
will be held with sufficient friction against the slide to hold it is 
any desired position, but still allow it to rotate when brought 
against the pawl. While taking the cut the tooth engaged i» 
supported by an abutment directly beneath it so that there it n» 
strain on the working parts incident to the pretture of the cut 
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Something About Ourselves* 

Our business is the manufacture of Machinery and Tools. The machines 
are principally used for working metals, and the tools are chielly for 
machinists' use. It was established in 1833, and incorporated in 1868 under 
the present name. After twenty years, though we had earned a reputation 
for producing the best and most accurate work, we only had 1800 square 
feet of floor space. But from 185Q, when we began the manufacture 01 the 
Willcox & Gibbs Sewing Machine, the business increased rapidly and the 
buildings, never well suited to manufacturing, became crowded. In 1872 we 
had more than three hundred workmen, and decided to move to the present 
location. The plant has continued to grow until the present buildings, 
which are said to be among the best in America for our line of work, have a 
floor space of about seven acres, and more than two thousand men are 
employed. 

Throughout the works the tools and appliances are such as to meet the 
requirements of the latest machine-shop practice. 

We intend that the machines and tools shall be the best of their respec- 
tive classes. Cylindrical bearings are accurately ground ; plain bearings are 
scraped to surface plates ; alignments are correct. 

All machinery and tools are subject to rigid inspection ; and, when 
deemed necessary, to actual operation before bemg packed. 

Many of the machines and tools that we now manufacture and carry in 
stock are the outgrowth of our own needs in manufacturing. 

The Original Universal Milling Machine was designed by J. R. Brown in 
1862, and patented Feb. 21, 1S65. This machine is shown at our exhibit 
in the U. S. Machinery Building, Vincennes. It is still capable of doing 
good work, and serves as an excellent example of the high grade of our 
workmanship. 

The first successful Universal Grinding Machine, patented by J. R. Brown 
in 1877, was also originated at our works, and the well-known form of 
milling cutter that can be ground without changing the outline (patented 
by J, R. Brown Nov. 29, 1864), was first made and introduced by J. R. 
Brown & Sharpe. 

Our machines and tools have been shown at all the International Exhibi- 
tions since 1862, and. in every instance have received highest awards. 

We extend a cordial invitation to visit our exhibits at the " International 
Exposition Universelle/' Paris, and we are always pleased to receive visitors 
at our works in Providence, R. 1. 



" lateraatloaal Expodtion UatveneUc," Paris. 
U. S. Machinery Building, Vincennes 
Palace of Machinery and Electricity, and 
Palace of Liberal Arts, Charop de Mars. 



^rcnvn 8 Sharpe cMfg. Co* 
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THERE ARE TOOLS AND iOOLS 

The Question is, which will do your 
particular work, and do it the best. 

OUR PNEUMATIC TOOLS 



^ 



Being: so simply and lightly constructed 
and free from vibration, arc the most 
desirable tools for all kinds of work 
where a pneumatic appliance can be 
used. 



Our hammers for chip- 
ping, calking, beading and 
riveting, ^ve excellent satis- 
faction. They can always 
be depended upon to be in 
good condition and to dis- 
charge their duties in a most 
workmanlike manner. 




This drill for reaming and heavy 
drilling is of the piston type with 
cut off at three quarters stroke. It 
will drive a 3 inch drill up to its 
capacity. Small air consumption. 
Great power. 



We guarantee our 
riveters to do perfectly 
tight work, upsetting the 
rivet throughout its entire 
length, not simply making 
a nice looking head; and 
this with a minimum of 
air. 




WE SEND OUR TOOLS ON TEN DAYS' TRIAL. 



^^^^k 

^ 



THE O. ^ C. COMPANY, 

700-712 Western Union Building, Chicago. 

lOe Liberty Street. New York. 

ST. LOUIS, 40J Stcurtty B..(Mtng. SEATTLE. WASH.. Rrlan HtlnA. 

ST. PAUL. 104 Endicmi AK'd*. DENVER. COL., 117 Ccapw Bi^Mhw. 

MONTREAL. 17 PUc< d' Armo Km. ATI ANTa.CA..»07 Biicbdk.AMiM4fMiBti%. 

OMAHA. 1212 F<m«m Street. CINCINNATI, »»S fttttttttm BtttMlC. 

SAN FRANCISC0.4'* W<U. Far«o & Co'i. BUff. BOSTON. 78 Miam DutUlDg. 
LONDON. CTi*.. ChoKtUIl A Co.. No <» L«cm«m1 %». 




The »«*jl»«:: 
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grasiMl For the loke oi i.i:c;y ^ixi coatcmcacc, Hic iriU huUtcr 




WoroMMr I>fni Orii)d*r. 

cm ba driwn »w%y from t1ir KnitilmiK wlurl wlii)c the driU is bc- 
ItiK |ilncrd ant) lliiii qi)i<:kly relurnrd. At Itir mid uf the arm 
which miiiportu the drill liuldrr it a joiiu oprratH by a horiiontal 
handle. Thi» lervet to bring thr drill into contact with ony part 
of th« grinding nurfacc of thf wheel. It mIim) tcrvn as a means 
o( tniliig ihr (ace ul the whcrl with a dia 
mnnd which can be placed in the holder. 

The«e griitderH are the retult i>| much Atudy 
and many year* o( cxprrii-ncr ami tliey .ire 
Hftll made, There iirc ptultlvc A<ljiitimciit> 
tor wear, foritrd ileel «pindl('« and h^UKi well 
protected lieJiringK extending well lato the 
polley* The novel Irnturet art covered by 
tht Walker & Chnndler patent*. 

NKW U4tN0R LATSn. 

The accotnpanyinii illn<ttnitii>ii «linwi a new 
Xl-inch lalho that has recently brcn placed on 
the market by the R. K. LeHlund Machine 
Tool Co,, Cincinnati. Ohio, which embudicii 
8om« novel feattires that their experience In 
dicalea arc in be de«trcd in a hrnvy lathe fur 
modem requirement!. 

The licnd«tock ca«ting i« cored out lor the 
•pindle hcnrinffk and lined with babbitt inetui 
without the u^e of a bushiiiK or «hcll. The 
babbitt 11 riDt poured in, iy then pressed in 
place by hydraulic pressure, and i« nnally 
bored and scraped to a bearing upon the 
•pindle. The bearings are in (wo part«, the 
lower half being smlid with the headvtuck and t!ir v'sp it lonitiicU 
and bolted to the lower part The gener.il j(t>»t>ortion» may bo 
judged by the front bearing, winch l» : 

There ik an oil cup cant in the cap >< lieailng and 

Rttrd with a covor. The cup is dust ptwt\ an4 \» tlhid*d inlu 
vertical seotioiw. into one of which the oil \* puurcd. llie nthcr 
•ectlon Is closed and oil cnn enter it only through witVtng bv- 



"*<=^<^ ' ; '>era. Frmn the accosid rTiJnatrf tbe ■! 

runs to . iroQgb an oS. bole. Tlie boildcn have 

adopted the Babbitt bearings in p te fe re uce to brcnose 
they believe they are lc« likely to tear or scrstcfa tlie 
and that they wilJ last mdcfiniteiy. 

It will be ODticed that the tul stock barrel overhaags the body 
of the tail atock about iour inches, which etiables the o p etat iB r 
to oae the lathe with the tail itoek spindle procmdiag bar ««I7 
little from the body of the cutmg. The tail cesitcr w£ reach 
practically th' « across the throat of the carriage, with* 

out running <-^ tpindle. 

The head and luI stocks rest on one V and one flat «ad the 
carnage dort the same. The \'^s in both instances are larfe 
and instead of being made the regular angle of 45 degrcex, aj« 
tnade 60 degrees. This construction enables the carziagc O 
keep its bearings vrithoat regard to temperature chances* the idea 
being the same that is carried out in many machines of late de> 
4!gn, such as grmding machines, for example. With the two 
Vs. ii the cuttings f.ill down upon the throat of the carriage and 
heat it, the back bearing is immediately lost. The drire of the 
carnage is directly underneath the large V. The sides ol tha 
V, being at an acute angle, take up the side strains more nearly 
as a slide at nght angles would do, and as the drive is direcdy 
under this V, there is but little tendency for the carriage to bit 
as a result of twisting strains. The carriage is gibbed both froat 
and back. 

There is both a belf and gear feed and the latter will give H 
changes indcpeT>dent of the belt. The apron arran gemem is sa^ 
itantially like that used on most modem tools. 

ft • ■ 

ADVERTISING LITBRATUBB. 

Wood trimmers is the subject of a catalogue issued by the Foot 
Machine Co.. Grand Rapids, Mich. These trimmers are naik 
in various sizes up to the capacity of cut 2^l/i' long by 8* high. 

The Q. & C. Co., Chicago, 111., have sent us a catalogue of tlie 
Torrcy Ballast Car, for which they are prepared to grant licenses 
for manufacturing. 

Catalogues have been received from the Cincintiati MiUiog 
Machine Co.. Cincinnati, Ohio., listing their well known milling 
machine and also their universal cutter and tool grinder. Tht 
latter machine has recently received a number of important int' 
provements, 

A handsome and well arranged catalogue has been received 
from t!ie Bickford Drill & Tool Co., Cincinnati. Ohio. It lists 
plain radial, half-universal radial, full radial drills; also post 
drills, suspension drills, multiple drills and special •trills for all 
kinds of work. 




Maw a«-tBeh t^tt>m. 

MANUPACTURBRS* NOTES. 

T' ■" ' ■ ' ■■ rn Railroad Company has 

rev* V Steam Driven Air Cpm- 

pre>T . .■.,... .> ..It .\i« 1 •. ■>. .Aii Compressor Company. 

A catalogue for igoo has been received from the Springfield 
Mii'i 4 Ci^mpany. Bridgeport Mass., manufacturers of 

»l>e' ng luactiinery. emery and corundum wheels, etc 
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FRESH FROM THE PRESS. 

iginc Construction, by Henry V. A. Parsrll, Jr.. and 

Weed, M. E., published by Norman W. Henley & Co., 

|u street, New York. 296 8vo pages, illustrated. Price, 

I t bodk intended For amateurs, and as such we can 
( it The authors state. "There ^rc many good books 
at engine, its theory and designs. Thi-rc arc various 
I mechanical processes, turning, planing, filing, etc.; 
lO, on how to make rnodcl boats, engines, locomotives, 
« of meclianical toys, but no really jiraclical book tell- 
to make one m.-ichinc and to make it well. It is with 
t points in view that the authors have endeavored to 
imaieur in this book, first, a broad and general knowl- 
arious' forms of gas engines; second, a full and concise 
>n of the making of a gas engine by practical shop 
avoiding makesliitt:> and bungling; third, a set of modi- 
I for designing similar engines, followed by a list of 
d periodicals useful to the student" 
«ok tells at the beginning a few of the important facts, 
»trd. about the theory of the gas engine, .^t the end 

chapter on design, which, while it contains rules Con- 
or reference, would hardly form a sufficient guide to 
n of a gas engine. The balance ol the book is taken 
nany half-tone illustrations of patterns and of the pro- 

conntrnction for a half hor&c-powcr gas engine. It 
w a mechanic would perform each one of the machine 
xation* required in building and erecting the engine. 
ftst of thit inniruction would be an old story for a mc- 
i is what an amateur, who usually laekt a knowledge 
irork. needs. 

ess Vehicles, Automobiles and Motor Cycles, by Gard> 
liscox, M. E. Published by Norman W. Henley & Co., 
ttu street, New York. 458 8vo. pages, illustrated. 
.00. 

I historjr of the automobile is given in this work, which 
ed by descripi-ons of the numerous automobiles and 
br the same that have recently been brought out or 

II the market. 

>ok is non-technical — that is, it does not enter into 
|I considerations, nor does it treat of the engineering 
>( automobile construction and design. The mdu.stry of 
He construction is not sufficiently advanced, probably, 
t a strictly technical book of any value to be written 
I subject 

ithor has collected from the mechanical press, from 
Jl'i-rts and from information furnished by builders or 

through his own pcrsunal efforts, over 300 sketches' 
trations, which, witn descriptive matter accompanying 
ft o( which is evidently clipped, constitute the bulk of 
c The division of the subject matter into chapters 
possible to refer to any particular subject desired. The 
ae of the book is that it shows what has already been 
his industry. It would afford but little assistance other 

to the designer. There are a list of automobile patents 
lilders of automobiles at the eml of the work. 

t World's Official Directory of the Textile Manufac- 
tbe United States for 1900. 446 pages. Published by 
Lord, publishers of the Textile World, Boston, Mass. 

len covered edition, $2,00. Price, cloth bound edition. 

krt I is a directory of the textile manufacturers of the 

Itates, arranged by states and towns, giving full data of 

^etc Part II gives a list of the different agents and 
textile fabrics. Part III is a directory of the dealers 
laterials and textile stock. Part IV contains a number 
<^c tables for mill use, such as comparative yarn tables, 
les. weight of yarn per yard of cloth tabic, knitting 
tes of yarns for knitting machines, etc. 

MANUPACTUBER8' NOTES. 

ley Co., successors to F. D. Winkley & Co.. man- 
dust proof nil-hole covers, have removed their 
Madison, Wis., to Hartford, Conn, 
ican Machinery Co., Grand Rapids, Mich., inform 
lior exhibit of Oliver Wood trimmers at the M. M. & 
, convention at Saratoga Springs, New York, was one 
leresting exhibits on the grounds. The shaving oflF of 
ring a perfectly smooth end on the wood trimmed was 
of surprise and interest to those unfamiliar with Oliver 
mmers. An attractive little souvenir booklet entitled 
t Chips," of which we received a copy, conuined chips 
) those shaved from the wood at the exhibit. 
W. Oliver, president of the company, has left for a 
mths* trip abro.ii1, where he will visit the Paris Expo- 
d the larger cities of England and the Continent, the 
t. wc arc told, a combination of business and rest 
Irtecnth annual convention of the officers and agents of 
)nal Ca^h Register Co.. Dayton, O., has recently been 
was mad« an event of unusual importance in the his- 
he company. Representatives were present from dif- 
rtt of the wor!<! ii ;lie expense of the company, and 



the proceedings were attended by the factory employes and their 
families. The business sessions were inter^persed with periods 
of recreation. Altogether it was a gala event for the company 
and for the city of Dayton. 

The Saginaw Mfg. Co., Saginaw, Mich., have opened a branch 
house at No. 35 South Canal street. Chicago. 111. Mr. G. A. 
Gilbert is manager of this branch, and a complete stock of Gil- 
bert's wood-split pulleys will be carried. 

The Bliss Chester Co., Providence, R. I., has recently been 
organized for the manufacture of sheet-metal stampiiiKS. screw- 
machine products nnd metal novelties. Mr. M. K. Bltss, of the 
firm, was formerly with the Mossberg Mfg. Co. Mr John 
Cheiter was connected with the Walcrbury Brass Co., and later 
was iiipcrintendcnt of the Providence Gas Burner Co. 

The Philadelphia Machine Tool Co.. Philadelphia Pa., call 
the attention of all interested in the physical testing of materials 
to their recently added department for the ronsiniction of ma- 
chinery and apparatus employed in such testing. Mr. Joseph W, 
Bramwell, recently engineer and manager of Richie Bros. Test- 
ing Machine Co. and editor of the "Digest of Physical Testr," 
will have special charge of this department. 

H. W. Johns Mfg. Co.'s new navy brand asbestos fire felt 
covering has been adopted for the pipe work in the Albany 
Capitol building of this State. The contract amounts to over 
$4,000. This company, we are told is making great headway in 
the way of improvements in the manufacture of their materials. 
They were also successful in securing the f)ir>e and boiler cover- 
ing work for the new addition of the Manhattan Hotel, 42nd 
street and Broadway, New York City. 

Harris Machinery Co., Washington avenue, S. E.. Minneapolis, 
Minn., handle all kinds of new and second-hand machinery. We 
are informed that they will supply anything in the line of en- 
gines, boilers, healers, pumps, piping, shafting, belting, new or 
second-hand. They have now on hand nearly t.ooo new thresher 
belts at very reasonable price*. 

Mr. Geo. Saljcnian, who has been tool maker and foreman for 
the Ball Bearing Co. of Boston, Mass.. is now holding a posi- 
tion of foreman ol the shops of M. C. Hammett, Troy. N. Y.. 
while Mr. Clarence W. Rowe. general foreman for the Ball 
Bearing Co.. has received and accepted an after of an important 
position with the Bcloit Iron Works, Beloit, Wis. 

Brown & Sharpe Mfg. Co., Providence, R. I., announce that 
their works; will be closed from August 6th to the i8th. inclusive, 
for the annual vacation and repairs. During the vacation the 
office will be kept open as usiul, and orders for machine tools 
and small tools, listed in their catalogue, will receive the same 
attention as at other periods of the year. 

We are informed that Mr. A. B. Holmes, who has been con- 
nected with the Standard Pneumatic To<-.| Co . Chicago, III., 
since its organization, has been appoin- mt manager, 

and will be located at the Marquette BuiM ign. 

The company have also opened offices at t'; *\i , where 

their Mr. Wm. Jennings will have complete chai icsident. 

Mr. Edw. N. Hurley, will sail for Europe on tnr ^kiw. mst., for 
the purpose of eitablishing works in Germany and France for 
the European trade. Mr. Hurley will also be in attendance at 
the Paris Exposition. 

ADVBRTISINa LITBRATX7RB. 

Wc have received the following catalogues and trade circulars: 
The S. Obennaycr Co.. Chicago, 111., and Cincinnati. O,, gen- 
eral catalogue. No. jo, of foundry supplies. Air hoists, cran«s. 
molding machines, bloweri, scales, cupolas, and the many other 
tnachines and appliances required in the foundry are listed, av 
well as the supplies that are required in every day work. 

Wilmarth & Morman Co., Kalamazoo, Mich., illustrated cat- 
alogue of the "New Yankee" drill grinder. A complete line of 
grinders is listed which will grind all sizes of drills from No. 60 
to 5" in diameter. A water grinder and electricalJy-idrtTcn 
grinder are also made by this company. ' 

The International Correspondence Schools, Scranton. Pa. 
Two circulars, one containing a large number of home indorse- 
ments of this organif.ition and its work; and the other, an in- 
teresting story of young men who have fitted themselves for 
good positions through the work of these schools. 

The Gisholt Machine Co.. Madison. Wis. A hsndsomeiy Il- 
lustrated catalogue showing both front and top views of their 
machines. The latter views show the various toots in position 
in the turret for turning of a varied character. There are also 
many illustrations of parts that have been made on these ma- 
chines. The catalogue will prove of interest to Use mechaaie 
as well as to the purchasing agent 

The Pratt & Whitney Co.. Hartford. Conn. Pocket-stze cata- 
logue which illustrates and describes completely the many tools 
turned out by this firm. There are over joo pages, and the 
catalogue will prove handy as a reference book. 

The J. M. Carpenter Tsp and Die Co., Pawtsckct. R. L 
Pocket catalogue. No. ij. of tools for cutting screw titftlfak 
The manufacturers write that thrv *i!l K^ "tmcd to Stad t)ill 
catalogue to any who wish it, found to eontata 

about everything pertaining to t ; taps and dies. 
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The Dwight Slate Machine Co., Hartford, Conn. New 
pocket-size catalogue of sensitive drills and special machinery. 
The drills are made both single and multiple spindle, and other 
tools listed are marking machines, pinion and gear cutters, rack 
cutter, cend^r grinder, bolt-head milling and screw-slotting ma- 
chine, cutter and drill grinder, tapping machine, besides numer- 
ous small tools and appliances. 

Scranton Corundum and Emery Wheel Co., Scranton, Pa. 
Illustrated catalogue of emery and corundum wheels with safely 
flanges. A number of grinding machines are also listed. 

Beaman & Smith, Providence. R. I. 6* x 9" standard cata- 
logue of milling and boring machines. Milling machines for 
the heaviest character of work with one or with several spindles 
are illustrated, and the boring machines include those of the 
usual horizontal type, besides many floor boring machines for 
both medium and heavy work. Numerous special machines of 
this character are included in the catalogue. The designs show 
much originality and the machines apparently are capable of a 
wide range of work. 

The B. F. Barnes Co., Rockford, 111., have sent us a catalogue 
of a ao' npright drill which is of new design and is made either 
with or without back gears. 

Leighton & Wisner, Waltham, Mass. Circular of a new paral- 
lel ruler attachment for drawing boards. This ruler is ileiigned 
to tike the place of T-squares, and will rule either horizontal 
or inclined lines. 

Stark Tool Co., Waltham, Mass. Catalogue of machinists' 
bench lathes, which are designed for both lathe work and mill- 
ing, and which have numerous attachments for special work. 
A variety of other small tools are also listed. 



FOR. SALE. — Bicycle and general repair-shop end small 
sporting g^oods store. Established 13 years in Southern Vermont, 
in village of 4000. Send for description. B. R. care Macui.nery, 
9-15 Murray St., New York. 

WANTED. — By young mechanical draughtsman and ma- 
chinist, position as tracer and detailer with a good engine build- 
ing concern. References given. Address, William R. Williams, 
Box 433, Mishawaka, Ind^^ 

FOR SALE. — 150 H P. Erie Engine in first-class condition, 
with automatic cut-off, used about one year. Also one large solid 
iron Pulley, 6 ft 9 in. diameter, 6 in. hole. 13 in. crown face, 
keyway, i 3-t6ia wide, >^ in de«p. hub 10 in. diameter. Address 
The Standard Tool Company. Cleveland. Ohio. 



CONTENTS FOR AUGUST. 

A Few Principles of Ornament. W. H. Sargent , 

The New Yoric Harbor Fire 

Some Useful Rules for the Shop. I. McKim Cliase... 

The Principle!^ of Geoaetry Applied In Practical Shop Work. 

Fixture for Boring Engine Cranks 

Liquid Air iff 

The Vincennes Exhibits Warren E. Weissheimer jj 

Ho«r the American Tools Appear at the United State* Madilncry 
Building, Parli Bxpotttion. 

Machine Tools, their Conatructioa and Manipulation. — 10. 

W. H. Van Dervoort.. 

An Accurate Machine 

Notes on the Transmission of Pow«r 

Step Bearing*, Vertical Shafts and Couplings. 

Todrank Tiosa and the Boss, or the Man of few Words. . . j6$ 

Editorial , 366 

I7«ele» and Useful Atiacbmenta on Machine Tools. 
Among the Shops 36* 

Some of the Interestlog Features of the Schenectadr LooomoUtre 

Worlnt. 

Items of Mechanical Interest sf 

Notes Gleaned from Various Sources. 

Shop Kinks yn 

Letters upon Practical Subjects 37s 

Marg-inal Indexiag forCatiiloffue*.— Tool Chests — An Experience of a 
Tool-building Firm.— Compounding a Simple Laibe.—Knlvcs for Cat- 
ting Rubber, Leather, Fiber, etc.— Pneumatic Self-heating Lamp. — 
Gasolene Engines — BorinR Crank Pin Holes. 

Epicyclic Gearing. — 3 379 

Applications In Bevel Qeariag. 

New Key-way Cutter .«..••*••...«...•»■*... 3^ 

A Convenient Attachment 3I3 

Brainard Gear Cutter . • 3S3 

New German Liner 384 

Locomotives with Armor Steel Frames. 384 



The Meriden Machine Tool Co., Meridcn, Conn. A strikine 
circular with advertisements of the forming lathe made by this 
company, written in imitation of dififcrent styles of advertise- 
ments used by .several well-known manufacturers of popular 
goods. Like all the circulars of this company, it is out of the 
ordinary and is interesting reading. 



This oil was rankl 

But it was all the same to a Warden Filter— when it had passed through, 
the product was clean and clear, like new oil. Don't throw away your 
dirty oil if it looks worthless, because you are throwing away just that 

much clear cash which you might 

as well save, and in these days of 

close competition every little 

counts. Don't waste even a 

dollar; but save in every depart- 
ment of your business when you 

can, and the total saved in a year 

will make a big difiference in your 

profits. Begin the saving with 

warden filter of suitable size will 
again, no matter how dirty and rank it is; and you needn't risk one cent to 
try the experiment, for we will send the Filter subject to our guarantee, to 
be returned at our expense if it doesn't accomplish all we claim— and more. 

The Burt Manufacturing Co., "''" *^ "•"^^iyo, u. s. a. 

LARGEST MANUTACTURERS OF OIL FILTERS IN THE WORLD. 
The Wirden Oil Filter was selected above Alt others for use in the Po<ow House of the U, 5. Machinery ExhtbU *t Tsris. 

FOREIGN AGENTS : Shtlty & Co.. London, Eng. Alfwd Stuclicn, Mancow. RuaU. Gu«t4v CHcchmann St Sohn, Berlin, G«tnany. 



April s6, xgoo. 
Burt Mpc. Co., Akron, Ohio. 

GivrLBMSN : We have tested the Flher, nui- 
nlng through some of the very rank oil that 
comes from our spindle borings and automa- 
tic screw macliioe^, and find It is all right and 
you will please forward six (6) more at once 
as per our underoaoding. 

Very Respectfully, 
Tua LoDCB S: Shiflsv M.T. Co. 
Wm. LrOdge. 



your oil to-day. A 
enable you to use it 
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ACHINERT 

VoL.6. No. 1. oT'^mrs^BT SEPTEMBER. 1599. 

NEW YORK OITY, 







^ApRAaiCALjOl]RNALFORj>CHINISTS,AND[N(ilNEERS -s^ 

AND fOR ALL WHO ARE INTERESTED IN MACH INERY: %r 




Drilling and Boring 
Machinery. 

We are equipped to build the best of iheir class— everything modern and complele. The best of mjteriais 
jnd first-class workmanship. This entire plant is devoted to the manufacture of Drilling and Bonng Ma- 
chiner>' of which we make ;i specialty. Correspondence solicited. 





i^,j-,3ijijjnii>3 



WM. HARRIS. »>nKS)DC<«T 

WM BAUSH, TACASuncR «no qcncral M«N«a(n 

CEO. H. BAUSH, vice prcsiocmt aho su^crintcmocnt. 

Baush & Harris IMachine Tool Company, 

SPRIN<» n:L!>. nA5S., U. S. A. 



%K\ 'S- llA!ini»Ui MAxwtiL A MuOKf, Nrw Yofk, ^ 

Ck',i._.. . jih WAin- SMian Htu, Cla»k> A « >> , tv»«ion. 
%. IL. •}U«M«i« Vtctort* itenn. K Sowicnlhal, Jr.. Q«>lin r.rtauuy 



iMii^K* v» nt K< .r> AS VI.! s ! s Sf 



tlulkfiiif. 



' j T f ff jt R^A * it MJU^ 
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THE PEARSON MACHINE COMPANY, 3I West Randolph Street, Chicago, III., t. S. A. 



Cable, "Pearson," Chicago. Lieber's Code. 

Walter H. Kostcr, ij6 Lil>crtv Street, New York, iiti<3 •' Tlie Bouric," f'hilartelpliia. NK- Dow<'ll, Stockrr A Co., ("hicag". 
Gustav Diechtnann ,t Sohn. Berlin. t! A H>..rt(i jt Co., Sti>ckliHm. 
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PUNCHES AND DIES. 




FOR IRON AND STEEL. 



Mechanical Movements, Devices and Appliances. 

HiscoT. Price $1,00. A book >>l uiKlmitiicil value m 
stu -.men and inventors. Sent rnMi-p.iirt for 

ten :ptioni to Machinekv or ine bo<.>k and 

oil! II lor {j.so. 

HIGH GRADE 

Vertical Drilling Machinery, 

Our 

Exdti- 

dve 

Specialty. 

A FULL LINB 

FOR 

ALL purposes- 
Sou throujcti tatn- 
cJm, in New York, 
Chicago. Boiton, 
PiHafcurvb, Phlla- 
d(lphl« , S«n Ftan- 
ciKO, Detroit, Pn>- 
vldenc*. Buffalo, 
QcvtUiwi and Mil- 
waukee. 




IT'S THE CUTTER 
THAT DOES IT. 

You might have a perfect cnachinet 
but your gears would be "out" as 
much as your cotter, and unless your 
cutter is ground after it is hardened, 
it fs certainly ''out.** 

We grind the tooth form of our 
cutter after it is hardened. 

The Fellows Gear Shapcr Co. 
Springfield, Vermont. 



SHARERS 




kf OlMUfr FritB A Rt>!i.t 

Catalo^tJM lent in*. 



W. Bartun, RrrlHUia A C».: 



SNYDER, Worcater. Mist., 



Thr. 1., ^u, i . 

20.24. '2 
tntct' 

JOHN STi 

>a.lr Acul 1- tirriu 



' Shaper. mad< in luuc uici. 
.-», EtntMdying the latent 
.-menta In thc*< tools. 

^~ ^inclnnati, CXilo. 
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ILLIAMS' WRENCHES 're 

,,..,. I,,. I n i.Dur condii! "" ■ 1 '•i^- 
l'>rKinKs: 
-. milled, uth. 
ishcd; -..-.,.,. ....,;.cd — j.iw> !>.. ...... .tv- 

hardenrd ail over; Finished — milled, 
crouiid. polished, ca&c-hardened all ot'er. 

Notr. - The srmi-Finlshed, pracHcJt^ art' 
brtAkjtbk, differ from the FkUsitd 
onN In IhM lf<y Uik gHndtng Mrf 
polishing, jnd, at U-^vcr priiX, m^ie 
a must economlcjtl •airemJi. 

Ask for Catalog B, 

wliiili •liiiw* a variety "< 
• >\\\i2i miichlaUts tooU. 
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And now a word about 

DROP-FORCINGS. 

We enji.')' making jficcial (Lirti ior UUipv. 
piesara, \iram fiiun|i», enelness mul -r*, 
|kii:lI tool^, etc., from Tubin Broatc, 
< .'iI'lt. Iron, Steel, ;iDd AlumintUtt. HIk 
[ :.Mi;. skilled W'<rkman, and 

PROMPT DELIVERIES. 

% H, WILLIAMS & CO. 

9-31 RlcfUfds St. BrpcAlyn. W*t> Fo«*. 
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^Betts cMachine Company, 

Wilmingttm. Del, V. S. A. 



.MAKERS OF. 



Machine Tools 

OF THE MOST ADVANCED TYPES. 



PLANSRS.-S ft. fo to ft. mtoMf*. 

SLOTTERS. - 8 in. to 24 m. Stroll, 

BOfftNC AND rUPmSC MILLS. -5 ft. tciOfi. 

HOmZOffTAL BORJfK AND DRILLING MACHINES.- 



PATTERN MAKERS' LEATHER 

Fillet Cutter 




L^ 



?'n'|r-.l i<cvir»- 
..•I.I.- . 'i! . I'lUot 

■■ in evwy 

r^::.. .'<>%. 

MILWAUKEE FOUNDRY SUPPLY CO. 

«•* LAMC Sr . MILWAUHCC, W»» 



TAPS AND DIES 

OF eiEiiY OCSCBIPTiON. 
BUTTERFIELD & CO., 

imL VtMMMT. mm IQCK (SUHO, CAMO* 



TERS 



J 11., ^^|TSF^ 



BOLT 



THREADERS 
HEADERS and 



Write to US 
for anything 
you want in 
this line. 



li III jM 



M VlMM*. 



ACe 




=NUT^ 
TAPPERS. 

The Acme 
Machinery 
Co., 
Cleveland. O., 

U.S.A. 

Oflice» II3S Hami]loa 




Machinists, Engineers, 

Sieam and Hot Water Fitters, 
lillmen. Mechanics Oeneralh 

Arc unE«4 to look Into lh« mrrft* 
of our cHrbrate<l 



RICE'S 

One Coat 

Loom Enamel 

. . . CtfU th« Patmt BOI la Two . 



i-rkv... •rtli^ty In OB« coal aad drtaa wttk 

^.... i.ppcil In xht99 to bU boun- 

a*v<M 4p per e«at. of taUir, auUMtel mmI 
ilBi». No rarntkh rK|amd. KqaaQy w^ 
miUftit4 lor ftU im«ebloery. fttegl* |Alkii»« 4* 
Si ■«<;«; OMSul i* om* f»)W>o», fi. a) (>rr |r»1>»it. 
Send for eolur c«jrd. 



U. S. Gutta Pircha Paint Co., 

PROVIDENCI. R. I., U.S. A. 

SAVE YOUR OIL 

by uBtng the 

Springfield 

Separator. 

RcqtrifCt 

no 

akilkd 

AllcadanL 

SPRWCnSU) Stf ARATO* O0ltPAl«r, 
flCifcrflll. V«tiwmt. U. S. A. 



SURFACE GAGE —• •• 
J. WYKE B^ CO. 

(AST BOSTON MASS.Uil 



CMAl CMli! 

SCMUCMAfO* '• 'Ti 







Shapers, 

Duplex" Adjustable Die Stocks. Turret Lathes, 

Power Presses^ 



They have no Equals. 

Send (NMlal Request for Um. 

The Hart Manufacturing Company, 

10 WiMMl 5t.. ClocUnd. Ohio, {J, S. A. 
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The SpringticM fJUtbkit Tool Co., 



'4. 



y^^i(^^^sip 
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J. J. -J, -X u. jk.'^.i. 
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Bradley Hammers 



oMvi; 



Hf»^ 



r r r 



llWl^i 



^*i N. 



if 



n » 






'oniLioH Aai.«iiT« : 
kUIUUIMOt * (Ulliltl , Btrllii. UImm. VkaM. 

THC ■WADUCV CO .'S^wncmt. 






Tk tliaa k mllletl drill. 



ACCURATC, 
DUMABLC, 

HIOMLV 
riNISMCO. 

NICW rNOCCtt TWItT OMICL COMPANY, Taunton. Mas* . U- S. A. 



i, 5 AND 
^^O0T 
SVtNG. 



Boring and 

Turning Milk 

H* BICKFORD. L«k«port, n,h.. u5.a. 



^jM.' 



iybA/'-. 



•^1 



•3'i^lS 



hS^I^ 



g:e"a:r 



FRAHK BURGESS, Prop. 40 H»rtf;«-4 St.. BOSTWI, BASS 
3.200 sizes Spar, B«*el. Spiral, Wof«, 
Sprocket*, Rack, Elliptic, loteraal, " 
Sead for Catalog, Free. 
•evcL acAits wrrH plahco te 



I TOOL 



ormiui. 



CE<UI5 



Buck Diamond File Works. 



na < 

GRAND PRIZE ( 

GOLD MEDAL < 

Q. A N« BARNETT COMPANY. PHILADELPHIA 



TWVLVtl MVDALS 
IHTKHNAVIONAL 



J\0CHE5TEf^J 



W. A. WILSOW, 

IMP1*OVEO 

IRON PlA'^iERS. 






^vnii>«««*«»»^ CLEVELAND TWIST DRILL COMPANY. aJEVH-&MXO«au.s,A. 
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t^PraqicalJournalforMachinistsandEngineers 

AND FOR ALL WHO ARE INTERESTED IN MACHINERY: 



High-Carbon Crucible Steel ; 
Hard, Thorough Temper; 
Sharp, Strong Teeth; 
Uniform* 





Famous 

for 

Teniper and Cut. 



NICHOLSON 

FILES. 

Nicholson File Company, 

PROVIOCNCC, R. I.. U. •. A. 

Sun1ILNIdMit«i,PrM'tindGM.M(T. LugMt Mikin ii» (h» World. 




Sold 

to 

Every Impo rtant Gty 

In tha 

World. 




CATALOqUE. 

4S0 dlastrttim*, 

RLE FILOSOPHV. 

TeHnuf aQ *bovt Filts 

'o me tbern. Are 
• on rtqotst. They nuke j 
caatfUte itady *nd *rt indi$pens*ble to 

UUri. 







ik-./j: N^-^-^^>v 
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■ 

Radial Tkills... 



No, 7 
DrilL 




FOR ALL PURPOSES, 

3 ft. to t4 ft. Siting. 



Multiple Drills, 
Boring Mills, 
Shapers. 



Baush & Harris 
Machine Tool Company, 

SPRmaFlELD. MASS.. U.S. A. 

SmUs Agents: 
VlAnsDia. Maxwku. a Moors, ft", v St.. 7J«« 

York. ie!-s«4-A'So. Caiml 8t..Cbt . Bulldioc 

fflUburg. aeSo WBter8L.01«»c«....> •••i^VUkMMM 
4 Co., Cor. OliTer A Purchase 8U.. BijaUia. 

Europejn Agenlst 
Seug. SoKNE.vroAi. ft Co.. 85 t^een Victoria St.. JjOO- 
duo, £. C. E. SONNENTBAI., JR., Berlin, liermaojr. 



PUNCHES AND DIES. 




FOR IRON AND STEEL. 



Testing 






ArUiur \ . Ai.u»..ii. 5 ■ c 
Gives a jgiwid idcj of ivi 
macbincs and usclul infariiu 
HJI ^ ^*^ J^- _. _ tion c'.incernin J them. S<Mit 
ItIUPIIIiIPN. Poi' paid, (or twu N»w »ul' 
* ■*»VIIII1V4J« K:ribeT!i, orlhtf book und on. 
cnbicriptlon (or fi.so. Machivmhv, i^-m Murray St. 
New Vnrt 

mCH GRADE 

Vertical Drilling Machinery 

Rochester, N. Y., Sept. as. 1897. 
J. E, Snyder. Worcester, Mass. 

Dear Sir.— Yours of the *ad is at hand and 
noted, Enclosed find our check in settlement 
of the New j6 inch Drill Press. We purchased 
a 30 inch machine Irom you several years aRo 
and were so highly 
pleased with It thai 
whrn We decided tii 

purchase another we 
were pleased to find 
that you had intro- 
duced several new 
features and i ni - 
provcincnts and wi- 
decided to place our 
order with you f>ir 
the same, ft Rives 
ns pleasure to slate 
that it is flrst-cluKs 
in all it.s d e t ai 1 "i, 
cjuicW and conven- 
ient to operate and 
adjust , and accurate 
in its production. 
We are more than 

pleased with it and you are at liberty to refer 

to us at any time. 

Vert' truly yours, 

THE J. S. GRAHAM MACHINE CO. 
John Kane, Vice-Pres. 

J. E. SNYDE^^R, 

Wofcesfer, Mass,, U. S. A. 



The Fellows 

Gear Shaper 

is not an experiment. Two years 
of test has proved that it is not 
only theoretically correct, but is 
practically the most efficient gear 
cutter on the market. Ask the 

FELLOWS GEAR SHAPER CO., 
Springfield, Vt., about it. 




VEMAKE 

BOTH 

CRANK 

AND 
GEARED 



Shapers 




Four tlttt 0/ Ibli ttylc. 12. 16, 20. 2'j tnchei. «-lth ill 
Ihe dca^trabU i<Atur<«. 

JOHN STEPTOE & CO., CindnnAti, Ohio. 

•tl^w.,, Vlr«.»l« ht., |.,..„l™, r I. 
Aol. A^rnl I. Utimtpj : t,. tM<ii>».llt.l, Jt.,^, X>w I'luuwii.d' n<TlJ. 



WILLIAMS 
DROP-FORGINGS 




Economy: 



n. The art of sst^ng money by astng 
Wtnums' Drvf^-Tofgings. 

Drop-forglngs 

•.n ckii* to si/c as to require the mini- 
mum of rinishing. Often, only a fl>e 
tinisli i» ncics»ary. 



Quality" 



ii our watchword. Every forijing n 
t»rciu1K' inspected before It leave* 'lut 
work*, faulty onrs .irt tlirown out. and 
you pay for no " uaaien." WecmpUiy 
e»pen Utior and um- modern machinery. 
We Iruff-lnrge T<''Mn Hri.njc, Copper, 
Iron ana Slee! 1 '.oo Qigh. 

Send drawinui i 
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P^APRAaiCALjOURNALF0Rf\AClllNlSTSAND[NGlNERS -s, 

AND fORALL WHO ARE INTERESTED IN MACHINERY: ¥r> 



Brown & Sharpe Mfg. Co., ^'°'';f^"'A^- ^•' 

New Tools 
for Machinists ♦ 




faA]AiUiLl.U 



Tempered Rules with End Graduations 




r;s:jjrrjT>7 JTff.r;tir»ririnnr>r.T7riT.r»rrTirjririrjrirT*iirafJH »i a t j >t a a tat i- a. j. ii i .l.^^?T^ 
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MULTIPLE DRILLS. 



Also .... 




4 TO 24 SPINDLES. 



Radial Drills 



For Every Purpose. 



BAUSH & HARRIS 

MACHINE TOOL CO, 



Springfield, Mass., U. S. A. 



!>AU':5 AGENTS 

>Ltsyixo. Maxwell 4t Moone, 

New York, («-H:-tlO Ltbvriy St. 
aacago, S34t-S< So. Cknal St. 
Ffttaburg. Park Bulldintr 
dew^UuSL, 96 So. WM«r 8t. 
Hiuu Clakkc * Co., 

B<MtOB, Oor. UUrer sod Purcoaae 6ly 

EUROPEAN AQESTS : 

Ski. III. &ij;mjwTBAL X Co.. 

Lood'ti, E. C aS ^uoeu VicturU St 
£. SossiarnxL. Ju . 

Berltu. 0«<-nMkuy. 



// u an «Aiy rfiAtttr 
fct tvtry irunufse- 
to putiM hi9 
omm goods, tut thr 
epmsmimr mttO mot 
d»m$ mnkss thttt 
Up9 >tift o4 frooftfut 

tkt good* ^r* AS re 

of OVf 

t^tftf to M>M Ara^ 

tioty* 



OM«| !», tiny *i« »1 ik« 
KowkMt K. Nh^ (teal MAiM«»t 



IT'S THE CUTTER 
THAT DOES IT. 

You might have a perfect machine, 
but yoor gears would be "out** as 
much as your cutter, and unless your 
cutter is ground after it is hardened, 
it is certainly "out." 

Wc grind the tooth form of our 
cutter after it is hardened. 

The Fellows Gear Shaper Co. 
Springfield, Verttkont. 



HIGH 
GRADE 



SHAPERS 




WRENCN-OLOer : 




It woutd wrroch oar fevlinc^ to hear 
: • mt purpotc for which wr i.jnn.< 
-^Piiljr a wrench Wrt^nrbc* for !h« 
»;inf. ttie puap. Um Ut^»•. 'Fir , - » 
■ . the motor 
t'.c , etc. 
r>e of riTfT 
* J >- ■ -A"! tboi p; . 
ao* ia stock' Our "^ 
i*w» wSUai add i« 
«T«r.fCt*citiAt«pr ce ■..'•-.i is — ir.vM 
Umee! ("A word t^ the wise ") 
{^•titjr fvaTanteed 

Ask for Catalogue B. 

Erer trleC tbc VVLCAN CBAIX 



<.w> 



WIUIAMS* 
OP-FORfilifiS. 



J. H. W.LLtAMS &. Co. 
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In dull times..* 




The Flat Turret Lathe 

was sold on its cost reducing features,— more than half of the machines being sold ^ 
on a guarantee to save over $i2ocxoo per year. 

In these prosperous times buyers ask for Flat Turret Lathes because these machines 
Rreatly increase the output of a plant per man. 

You know the importance of increasing your output ; you also know that the time 
may come when you will wish you had installed cost reducing machinery. 

You may now be running several of these machines, and have forgotten that there 
are yet many pieces of work that could be turned out at a great saving if you only had 
a few more Flat Turret Lathes. 

We will quote you the same price now that we did in hard times, and will give 
you an exad date on which your machine will be shipped. 

Good times are almost guaranteed to last, at least, one year more, and in that time 
one more of these machines will save in actual shop cost more than its first cost, to 
which can be added the increase in prolit due to increase in output, making the pur- 
chase a handsome investment. 

Made in one size only. Capacity 2 in. in diameter wh^n working from full length 
bars, and almost any diameter up to i() in. when working from forgings. Any piece of 
work from a washer 's in. thick to a shaft 24 in. or % in. long. 

The outfit of tools furnished with the machine turns and threads all diameters from 
3 in. down, and all lengths under 24 in. 

fortes & Lamson Machine Company, 

Springfield, Vermont, U. S. A* 

Encusn I ToKKt& Lamson Machikc Ca, 6 Bxdiaam BuUdiog, Ste|ibMMO'» Place. BlrmiaclMun^ 
On icKs ( HiNRV Kkllcv (a Co.. 36 Pull Mall, Muncnecter. 

Gbumamy. Hulland, Ru.«;ium, Switixxlakd and AdSTRiA-HuxaAKVi M. Kotbmak:c. Charlotteutnuar. n-j. 

Diisseldurf, Gemuiny, 
FRANCt . Pfa. Bonvtllam. 6. Rue Hlanrhe. 6. Pnriv 
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RADIAL DRILLS . . . 



LARGE OR SMALL, 

FOR ANY PURPOSE 



Baush & Harris 
Machine Tool Company, 

SPRINGFIELD, MASS., U. S. A. 



. . . JS99 CATALOG^ 

SALES AGENTS: 

3lAJRa>o. Maxwcu. & Mookk. 

New York, S5-«:-*o Liberty Street. 
ChkAgo, tt-i^'ib South Caswl Street, 
P:^!5f^r^. P«rk BoildiDg. 

A Soath Water Street, 

H«L. <- :^ Co , 

Bostoo, ear. Olhret St PurdiAM Sts. 
EUROPEAN AGENTS: 

SSUC, SosnCKJfTHAI. & Co., 

- : 'ctoria Street, LoDdoo, K. C. 

E. Son >. 
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arcwsomiERS 

OF OUR GOODS. 
6fit Britain, 

Ow On Offo* 

•MT raoo«iiff» 



For 
Sale 

All Over 
the 

World. 



l|.Bdur4C*. 
■w.Oly. 

L 4 L Orp«ila 4 C*. 
BiMM Ayra^ 



PUBLICATION OFFICE 9-15 MURRAY STREtT NEW YORK 

A Practical Journal for the iHACHiNESnop. 

ONE DOLLAR A YEAR -TEN CENTS A COPY 
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SCHOOL 

FOR 

MACHINISTS AND APPRENTICES. 

When purchasing a file, consider these points: 
/. Qfutlity of our Files : 'Best CmcibU. High-C*rbon Stetl— 
Very Hitd. Thofough Temper— ShArp, Strong Teeth— Every File 
in the Dozen and Every Doxen in the Csse Uniform snd Perfect, 

2. Reputation of oar Files: Supplied to 85 per ceni. of lUU- 
ro*d ContrActs in the United States- to Almost 90 per cent, of Iat- 
gest MjinufActories of the United StJites—to 20 Foreign Govern^ 
ments~to the Leading Dealers in Every ImportAnt City in the 
World. 



NICHOLSON 



A FIW SUPPUERS 
OF OUR GOODS. 

A fiuit^r or tt>t 
{Mrffi%\ Omkn , 

in %M^ 
In^ortMt City. ^// 



I 
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FILES. 



We issue a " FILE FILOSOPHY" ttUing Att shoot FSes mJ 
Ho<zu to Use TTtem. Send for one FJfEE, 

This "Fdosophy " And our CATALOGUE •with 450 Bbah*- 
tions mAke a Complete Stvdy of FUes And Are IndispensAbU to All 
File Users. Both Free upon AppHcAtion. 

NICHOLSON FILE CO. 

SAMUEL M NICHOLSON, ^nCSIDCNT AMD aCNCRAL MANACCH. 

PROVIDENCE, R. I., U.S. A. 
Largest Makers of Files in the Worl<H 




RMttrBfvcM* 



^ffwf TjTwyinr rrmr 



/irv'L-'ji /--^.^-i- i,v .'■i 




xprK^Jlf^ irjjvfTv 




f-BTTT?^ 




W.ljiU4Ci. 




Radial Tfrtlls... 



D$Ht. 




FOR ALL PURPOSES, 

3 ft, to J4 ft. String. 



Multiple Drills, 
Boring Millst 
Shapers, 



Baush & Harris 
Machine Tool Compan] 

SPRINCFSLD. MASS.. U. S. A. 

SjtSes Agents s 
Massixo. MjLXwri I- A M.-h-inr Sr.-Kr>'.< |JU.rrv t;; s** 
York, •a^.vc s . f. 

Pittaliurg. SBS^ ii 

A Co., tTor. OliTti ^ ._. ..._ 

btropttn Aferdst 
"^KLio. SoxxcxTHAX. ft Oo.. SB QuMin VIotorIa 8(^ U» 
ioB, E. C K. SoNNKKTiiAu Ja., BcrtJo. Oemx^ttf. 



PUNCHES AND DIK8. 




won WON AND 9TCEL^ 

Taps AND DIES 

01 IVIHV OlSCRiniON. 

BUTTIRFIKLD A OO., 



Vertical DrllllUK Machinery 



IT'S THE CUTTER 
THAT DOES IT. 

You might have a perfect auciune^ 
but your gears would be "out" as 
much as yoor cutter, and unless your 
cutter b ground ahrr it a h a r de ne d, 
a is ceruTnly "out.** 

Wc grind the tooth form of our 
cutter aitct it 'a hardened. 

The Fellows Gear Shaper Co, 
Sprteffidd^ VcrmooL 




SHAPERS 
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THIS DOG NEVER BIRKS 
NOR WAGS ITS TAIL 



It".'.!-! is i(«raT"s bent. 
T!:U Dou is Diup- I'orpc. 1 




. to 4 in. 

. hark 

j.5c of 

i« in 

■ '- jjrn<rral!y 



*^TVl.OO B. 



J. H. \klUJAJ*S A CO.. 



\\V> 



WIUIAMS' 

Nf-F0R6INGS. 

4. -■> >«nsoMirico. 



^ Williams & Co. 



Stmcct. 
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Gear Cutters 



• • • and . . . 



Milling Cutters 



of Every Kind. 

36 Varieties, 

3,500 Sizes, 

Cutter List mailed to any address on application. 
NfW YORK OrriCL : 136 Liberty St. CHICAGO OmCt AND STORt : 23 South Canal St. 
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BORING MILLS . . . 



37 m.f 51 in., 6J in* 




Also Radial Drills and 
Multiple Drills 

for every purpose. 

BAUSH & HARRIS 

MACHINE TOOL CO., 

Springfield, Mass., U.S.A. 
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AMERICAN AGENTS. 

.vinxo. Mixwu. *■ MooBf. >>w York, ^A4f7.H8 UtMli 
I'liicntro. t4-i4-9a So. Canal 8l.: I'lttsbur*. Fltrk 
C'lsvflurirt, WS<>. W(»l*r8l. 
Uihh, < '1.ARKE & L'ti., Boston, cor. Oli-rrr iu)d rurobaaiFt 



rfiU. 



ei/ROPEAN AGENTS. 



Keijq, SoxnEjrTHAi, dt <'o., Lrindori. E C . 8.^ t^ueen VictorWil 
K. ^^o^NK.'^TlL»L, .Ir., Bi-rlln. Genuany, 



PUNCHES AND DIES. 




FOR IRON AND STEEL . 

TAPS AND DIES 

OF EVERY DESCRIPTION. 
BUTTERFIELD & CO., 

DUBY LINE, VERMONT, and ROCK ISLAND, CANADA, 



WfMAN'fiORDOf 



DROP FORQINGS 
V/OOD V/0RKER5' VISES -. 



Wire Mills, 
Wire Nail Mills, 
Chain Factories. 

Complete or in part. 
Designed and Eiuilt. 
Write for Catalogue. 

The Turner, 

Vaughn and 

Taylor Co., 

CUYAHOGA FALLS. OHIO, U.S.A. 

Cable Address, Vaughn, Cu>A(i>lli. A. B. C. »a.1 
AtUniic Cable UtrcLiury (.odes u&cd. 



The Fellows 

Gear Shaper 

is not an experiment. Two years 
of test has proved that it is not 
only theoretically correct, but is 
practically the most efficient gear 
cutter on the market. Ask the 

FELLOWS GEAR SHAPER CO., 

Spring^field. Vt., about it. 



WEMAICE i 
BOTH 
CRANK 
AND^ 
GEARED 



Shapers 




Four cUci of thin xtvlc. 12, : U 

JOHN STEPTOE & CO., Oncinnatf, Ohio. 



iiaU Jl<.al 1'^ 



\ C«., 

■ . i fn . i iail. Btrtlo 



A WILLIAMS DROP-FORfllNG. 



I 



> 



We're Forging A 
AjiJ Oar Foi>)>in- 
AhfjJ. 



Docs alxive rut «ut;gt.ii uiljf «»«y in wtkh 
we tan asaUi you! 

We surely r.in awii' ^"vi H vrjti arr !iufMt''C 

«|ifi .;il ma' ' ' ' ' > ■ 

|.IC»»CS, I'll 

I'll . eu , 

!■ .'.-'int,'* in tlictr t-MiislriJi U'ln -uul omi icn '"■ 

I': ■,:^ >.f <iu.iluy and oiher rniulsilcs may b* 

V ,iii,.i'ile to ycu. 

rcTliairSi v«x C»'i 
Siinie wjiy oi lij,': 

I'' ' unirniinil ^'' 

will f. . .-if work. Ml" 

\*'e bi ri inei:i:>r:rt:.l I)\ \ '/u ' 

OUR CATALOGUE B 

thoMm drop-forced VV'rrpches of sixndarJ ilt- 
sign— over jSjuuc* uitd flylfs— over «y>,K»"' 
ktock. 
H opinio m lickr frijin you, we are 
Vour» Orop-ForRlngly, 

J. H. WILLIAMS & CO. 

9-31 RICHARDS ST. BROOKIVX, H.t 
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Heading and Forging Machine. 





-y 





or Forgings that can he done on an upsetting and forging machine arc produced no much cheaper than hv 
any other process that all live manufacturers should investigate the Acme Heading and Forging Machine. 

We -shall be pleased to ^ive an estimate of production of our machines if furnished with blue-prints 
or sketches of pieces. Please ask for catalogue. 

We also build the Acme Bolt-cutters, Nut-tapptr$, etc. 

THE ACME MACHINERY COMPANY, Cleveland, Ohio. 

fBOttlQN AaC^rrS( s M««in, C V,\ IVunoa, OrtmOii 4k Co , l.i>rwlnii. Mr Aiiolph* Nnwn>. \-j,i\t. Mt^rt. ^<tnttti^tat A SrftutM, ntiiim. Vlcna» 



Kuxaa 



SSUUl&C^&T! 
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larshall & Huschart Machinery Company, 

62 and 64 South Canal Street, Chicago. 

CLEVELAND OFFICE, 19 So. Water St. CINCINNATI OFFICE, 510 Johnston Bld(. 

Dealers in the highest grade of American Machine Tools. 

WE REPRESENT 
Bickford Drill & Tool Co.. Radial Drills. 
Gould & Eberhardt, Gear Cutters and Shapers. 
Cincinnati Milling Machine Co., Milling Machines. 
Ferracute Machine Co., Power Presses, 
L. W. Pond Machine Co., Iron Planers. 
J. E. Snyder. Upright Drills. 

Lodge & Shipley Machine Tool Co.. Engine Lathes. 
Dreses. Mueller & Co . Screw MagUioes a&d Turiel 

Lathes. 
Cincinnati Planer Co.. Iron Planers. 
Graves & Kluseman, Engine Lathes. 
Rarker & Chard. Engine Lathes. 
Aurora Tool Works. Upright Drills. 
National Machinery Co.. Bolt and Nut Machinery. 
Perry Ransom. Vulcan Grinding Machinery. 
The Scranton Co., Upright Power Hammers. 
Cincinnati Machine Tool Co., Upright Drills. 
Spencer Automatic Machine Screw Co.. Aatoouitic 

Screw Machines. 
Whitney Manufacturing Co.. Hand Millers and Wi 

Grinders. 
Fitch burg Machine Co.. Lathes and Planers. 
Bullard Machine Tool Co., Boring Mills and TtnTrt 

Lathes. 
Lindis Tool Co.. UtUversal Grinders. 




Send for our latest list. We carry a fine assortmeiA 
in stocli. 




FORGING 

AHEAD! 



D. a g. ••OREGON" FORGINO AHEAD. 



Ask for Catalogue B. 



We are Forging Ahead always, 

And our Forgings are always ahead. willi»ms. 



9 to 31 RichArds Street, Brooklyn, Ne<w York. March /, J900. 
We invite a visH to our exhibit it the PatIs Exposition. 1900, in GiOery sec- 
tion, U. S. A., PdLice of Mines, CbAmps de M^rs, <tvhere an officer of our 
Company 'ivill gi^e desired inforntdfion. J. H. WILLIAMS & CO. 



IT'S THE CUTTER" 
THAT DOES IT. 

You migfht have a perfect machitte, 
but your gears would be **out" ai 
much as your cutter, and unless your 
cutter is ground after it is hAtdencd, 
it is certainly "out*" 

We grind the tooth f onn of 0« 
cutter after it is hardened* 

The Fellows Gear Shaper Co* 
Springfield^ Vermont. 



HIGH 
GRADL 



SHAPERS 



t< 



Forgings Ahead." 



If you need special DropF-Tging* of guaranteed quiilitt , close to size, we CAn serve you. 
You need not pay lor "wasters." If you order »,qoq forging* you get i^ckxi good forgings. 
This Is an economical advantage. We drop-forge Bronze, Copper, .Vlumlnum, Iron and 
Sieel. Part* of fine machinery, mntori, tools, engines, pumps. automobiles, etc., made to order, 

Williams Orop'Porged Spanner Wrenches. 

Nearly j'jodifTeTent si>e» and siylei. Over kVj.ooo in »totl« ! Quality guaranteed. Our 
Engineers' Wrenches are made with openings at n degree angle with liaadle, to permit of 
working in narrow (iu:i.rtcrK. Ank for Catalogue H. 

Vulcan Chain Pipe Wrench. 

■6 lizea : 8 each with cable and tUi link chain For liitlngi on pipe >-3 In. to iB in, 
diameter. Ask for Catalogue B. 

Prompt Dcllveiic*. Orders for regular sites uf standard goods usually filled on ilie 
day received. J. t1. WILLIAMS & CO. 




Tliu li ■, cared Shap;: 

20, J . .' lnclie«. Et. 

mc-!iJni.:al iinprovrmtnta in t^., 

JOHN STEPTOE & CO.. andmutl. Ohiob 

S>l« Eur"jT»i> ' '- 
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The Hollow Hexagon * 
Turret Lathe> 



rj 



MJt 



PRJNOPAL FEATURES 

Ran(ie of work. 2 inches in diameter. 24 inches long. Automatic Chuck and RoHer Feed" Head cast 
solid wiih Bed; Lnrgc Hexagon Turret with Independent Stop for each tool; complete set of tools fur- 
nished with the machine. 

SEND FOR CATALCXJUE, 

WARNER & SWASEY, Qcveland, Ohio, U. S. A. 

ClTROPeAN A<U.*<T5: Ch*^ iliurcblll .t Co.. LoikIho. Binnlnitluint. M\in l>r«i<T mul rna*<(ov. BehuclunSt Jt ftelMiU*, IbNil*. ntBa«. An^Mte 

nixl St(*i-|Lhi>lm Mr. ^.l.ili.Ti- .Uiiawti*. I'^ru^ 
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Radial Drills... 



No. 6 
Drill. 



.i^m^ 



bAtJCM i\ MAHHris Machine Tool Co. 



FOR EVERY ^PURPOSE 

From 2 1-2 ft. to S2 ft. Arm. 

Multiple "Drills 

From 4 to 24 Spindles. 

CATALOG DESCRIBES THEM, 

^aush & Harris 
Machine Tool Co. 

Springfield, Mass., U. S. A. 

cAmcricjm e4gmfst 
M«NNiNr,, Mavwbll Sl Moork, Nev> 
crty Sl. Chicago, ta-»^-t6 So. C 
Park Bulldine. CleveUAd, a« So >. 
HiLi^ Clakkh & Co., Boiton, cor. Oliver 4i l'ur<;r,i« Na. 

Etroptjoi eAgaitss 

SbLIG, SoNNCNTHAl. & Co., IjOodotl, K. C., I5 ^VlCtO 

Victoria Sl. 
B. SoNNENTHAi., Jr., Bertio. Germany. 



'*S^. cr.s.A 



QUALITY. 



WILLIAMS 

DROP- 

FORGINGS 



WEPUTATIOK 

for 

QUALITY. 

There never was a time when King Quality held as despotic a swny in 
rnechatiical fields as be does to-day. A product that once gels a reputa- 
tion for high quality has a sure market foothold. Years ago we realized 
this, and we have built up our Drop-Forging business upon Quality We 
knew that the guaranteed forging would stay, once it g»t here. And it 
has. The William.s Drop-Forgings are noted for their quality, which we 
guarantee, and their users never put worthless parts into their machines. 
Every forging that leaves our place is carefully inspected and approved. 
You pay for no "wasters." Then, there's the economy of It. Econoniy 
in machining, we mean. Often only a file finish is necessary. A grinding 
finish is usual. Consult with us. 

J. H. WILLIAMS & CO. 

9-31 Richards Street, Brooklyn, New York. 
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IT'S THE CUTTER 
THAT DOES IT. 

You might have a perfect machine^ 
but your gears would be "out" as 
much as your cutter, and unless your 
cutter is ground after it is hardened, 
it is certainly "out.** 

We grind the tooth form of out 
cutter after it is hardened* 

The Fellows Gear Shaper 
Springfield^ Vermont. 



HIGH 
GRADE 



SHARERS 



Tlu.- . : .1... ',j£..r.j Shaptr ,.,r UiO. 

mccliaiitcil iniprov<m.ti(a in thcM tool*. 

JOHN STEPTOE & CO.. Cincinoiti. OUo, 

Sol. Itur»i*-irt ' 
!iol. A«.DI Id n.niittii II. ~ ■'..ft 
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Specialists in Drilling Machinery 



Our drills are the result of 
twenty-five years' experience, 
and represent a line of Tools 
as nearly perfect as we can 
make theni. 



^ ^ 



Paris Exposition, 

Vinttntxs Annex, 

Space \\ 

Champ dc Mars Buildings 

Space 9. 

See our Exhibit. 




% 
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THE BICKFORD DRILL & TOOL COMPANY, '^'Sito."! s. a. 



AOerrTSi Nc« VorkanJ Bultolo, Preniiu Tool h Supply C<>. Chloito "A*! Cleveland. M«r*t>*i 
nr«wn * I!onnian Mohtncrr Co. St. LouU, Mo., T W Wiieht Ai Cn l*hllad««|rfila. Ma.. 
KinMT Co. BalUaMrt. Mtf., Morton, KeeO 4i ^ >j 5an Francisco, Cal.. Hcdmiaw. autUcr A •_ 
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The Hollow Hexagon 
Turret Lathe. 




PRINCIPAL FEATURES. 

Ranc^e of work, 2 inches in diameter, 24 inches long. Automatic Chuck 
and Roller Feed: Head cast solid with Bed; Lar<^e Hexai^^on Turret with 
hidependent Stop for each tool; complete set of tools furnished with the 
machine. 



SEND FOR NEW CATALOGUE. 



WARNER & SWASEY, ""-^'h^Ts-a. 

European Acknts: Chas. Cburchill & Co . LoadoD, BiTinitigham. MaDchester and Glasgow. Schuchardt& Schutte. 
Berlin, Vienna, Brussels, Stockholm and Cologne. Adolpbe Janssens, Paris. 
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Distinctive Claims of the Flat Turret Lathe. 

The Tools do not overhang. The entire design is compact. The l<Kkiug pin is diretlly uuder the working' 1<><A 

The Ttirret is glbbed ut its outer edge. The Turret Slide does not overhang. The chuck grips round, scjuarc und 

b«s«gua stock. The tools do not mark the work in running back. Tools are quickly set to any site. Turret turns 

to the places desired only. Each tool travels the length of its own cut only. Coch turning Too] nnd and Rack Rest 

readtly adja«te<} to any siz«. Only three levers to operitte the cutting tools. Only one shipper to operate the three 

friction countershaft Oil follows the cut without attention. Turning Tools are simplest form. 





v*^; 



.^Ude In one size only. Capacity 3 in. in diameter when working from full length bars, and aitno»t any diA- 
mcicr Dp to 1 6 in. when working from forgiogs. Any piece of work from a washer >i in. thick to • shaft 24 iit> 
or 36 in. long. 

The outfit of tools furnished with the machine turns and threads all diameters from 3 ixL down, aod all 
Wogths under 34 in. 

JONES & LAMSON MACHINE COMPANY, Springfield. Vermont, I. S. A. 

< iivt M. K<.YMi.v»«. Chailottiinarii. lit. mmmJAm!. • - iii>^ > . : *' 








BORING MILLS, 




Radial Drills, 
Multiple Dfills.^ 



Baush Machine 

Tool Companyf 

Spnng^fteld, Mass., U. S. A. 
Succeaors to Bausb & Harris MacUoe Tool Cotapiay, 

Ameri\:tn Agents i 
M*Nwi>iG. Mascwkui. a Moo««, New York, t^-ij t<) Hbertr Stt» 
Chlcaffo, a3-44-a6 South Canal Street. I'lttsbviTK. Park BuUdU 
Cleveland, 16 South Water Street. 

Eitropetn Agents: 
StLiG, SoKNKKTH^i. & Co . London. 8j Queen Victoria Street. 
K. SoNMBMTHAt^ Jk., Rcrlin, Germany. 

The Fellows 

Gear Shapei 

is not an experiment* Two years 
of test has proved that it is not 
only theoretically correct, but is 
practically the most efficient gear 
cutter on the market. Ask the 

FELLOWS GEAR SHAPER 
Springfield, Vt., about it. 

SHARERS 
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BROWN & SHARPE MFG. CO., 

Providence, R. L, U. S. A, 

Plain Grinding Machines 

. . . FOR . . . 

Manufacturing Economicafly. 

Simple. Powerful. Rigid. Automatic. Accurate. 





^t^ 
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Automatic Cross Feed. No Water Guards required. All working parts protected from water 

and grit. Rapidity of manipulation an important feature. Will grind all work, 

cither straight or taper, revolving upon two dead centres. 

(Uijdogue And 'Deseriptrvr CircuUrs msUtd io siff sddfta mptm spfUcstion. 

New York Office : 136 Liberty St. Chicago Office and Store : 23 South Canal St 
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MULTIPLE DRILLS 




Latest Improved***** 

Best Design* 

4 to 24 Spindles. 1 2 to 36 circle. 



jt jt jt 



Radial Drills 



..•••and. 



Boring Milk 

V* O* "J* 

Baush Machine 

Tool Company, 

Spnng:ffeld, Mass. 
Successon to Baush & H^riifi Machine Tool Company. 

American Agents • 
Mannini.. Maxwell & Moo*i, New Vork, 35.8;-fo Llbeny St 
Chicago, as-u-ati Soaih Canal Street Plttsbury, Put. 
Building. Cleveland, i6 South Water Street 

Banpean Agents i 
Sklig, SoNNRNTHAi. A Co., London. 8s iJueen Victoria StrecL 
E. SoKNSNTHAi. Jr.. Berlin, Germany. 





Our Dog 

product is not or the "barking " variety but their 
superior strength and unfailing screw-bite has 
necessitated our adding storing-kennels far the 
Straight Tail variety. We are making, too, a 8 
inch size of both Bent and Straigiit Tail kinds- 
very large drop-forged Dogs, superior in every 
respect and moderate in price. 



Drop-forging 



What 

will 

you 

choose 

? 



or Casting. 



iL 



No manufacturer or inachhie-shop should be without 
19 00 Catalogue "B". 

J. H. WILLIAMS & CO., Brooklyn, N. Y. 



IT^S THE CUTTER 
THAT DOES IT* 

You might have a perfect machine, 
but your gears would be "out** as 
much as your cutter, and unless your 
cutter is ground after it is hardened, 
it is certainly "out," 

We grind the tooth form of out 
cutter after it is hardened* 

The Fellows Gear Shaper Co. 

Springfield, Vermont. 



VEMAKE 

BOTH 

CRANK 

AND 
GEARED 



Shapers 
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JOHN STEPTOE & CO.. Ondnnati, Ohio. 

a liam Vktorlt ^u. LoQdo*. C C 



August, 1900. 



MACHINERY. 
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Power Punching and 
Shearing Machinery. 

B«lt. Steam atid ClectHcatiy Driven. 

Single, Double, Upright, Horizontal, 
Gate, Multiple. 

Over 3SO Size* and Varieties for use In 

/ Railroad Shops, Locomotive Shops, 
Bridge Works, etc., etc. 

^ THE LONG S ALLSTAHER CO. 

"^ HAMILTON. OHIO. U.S.A. 



PRENTICE BROS. COMPANY, 



WORCESTER, MASS., U.S.A. 



i"j 



J -1 J.. JL JL JL^Zs^ 
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Builders of Vertical Drills, 13 in. to 50 in. swin^. Plain and Universal Radial Drills, Radial Drilling 

and Countersinking Machines, Boiler Shell Drills, Gang Drills. Portable Drills, Engine 

Lathes, 12 in. to 24 in. swing. Stud Lathes, etc. High Grade Machines. 

RMtBIOM AOBNTS: Scbixb»ril« A Schuite. B«rUD. Vt^nn*. BrotwK SMdrholfli. ColofM «a4 St. P«tM*bttrt< A4. jg— wt, PiulL Cbs*. CbmchlU A Co., 

L«>ndeB *a<l RlrmiaKlwB. 

« . — , , . - ■■ ^ . 
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SEND FOR NEW CATALOGUE. 



THE HOLLOW HEXAGON 
TURRET LATHE 

With complete set of tools for work up to 2 
inches in diameter, 24 inches long, 

A FULL LINE OF 

Screw Machines and Turret Lathes. 
Brass Working Machinery. 

WARNER ft SWASEYf omiantf.o.. u.s.a. 

K<;aor«AM Au«Kr>: Cbaa. Cburchlll K Col. L«a4aa, Hfmlnctan, Maaclwvlrr, 
AIM) GU«co« Scbacharitt A Scbuttc, B«rlltu Vlcoaa. BniMeta, Stockltotai 
•nJ CQlOf DC A4olpll« J.aaMM. i'art^ rr>Dc«. 



MACHINERY. 



August, 1900. 



PEDRICK & AYER CO., Philadelphia, pa. 
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CASKEY RJVBTER, 



Air Compressors, 
Compressed Air Riveters, 
Hoists, Cranes, 

. . . AND OTHER TOOLS 
FOR SHOP, YARD AND FOUNDRY USES. 

OUR NEW LINE OF CASKEY PNEUMATIC RIVETERS 

comprises several styles and sizes and are adapted for any kind 
of work. These Riveters secure the maximum pressure on a 
rivet with as little weight in the machine as is possible. They 
work rapidly, without jar or shock and give a uniform pres- 
sure upon the rivet. SPECIAL SIZES BUILT TO ORDER. 



Write for Catalogue. 

MANNING, MAXWELL & MOORE, 

SOLE SALES AGENTS. 85-87-S9 LIBERTY STREET, NEW YORK. 

CHICAGO: 22-24-2« So. Ouul St. PTTTSBURGi Piric BuUling. CLEVELAND t 3« So. Watet Sl^ 
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««-l>fCH TRIPLE GEARED SHAPER. 

Triple Geared Rack Shapers* 

These machines furnished with regular counter- 
shaft, or with special variable speed countershaft 
(an extra), affording any cutting speed from 9 to 
43 feet per minute, with a constant return of the 
ram at a rate of 60 feet per minute. This revo- 
lutionizes the Rack Shaper. 

Sizes 36-inch and 30-inch stroke. 



Back Geared Grank Shapers, 

Eight cutting speeds to ram, with quick return. 
Opening through column under ram for key- 
seating shafting. Gears large diameter, wide face 
and coarse pitch. Great weight, large wearing 
surfaces. Cutting power unequalled. 

Sizes, 16-inch, 20-tnch and 24-inch strokes. 



THE CINCINNATI SHAPER CO., 



CtncinnatL Ohio, U. S. A. 



p 



August, 1900. 




MACHINERY. 



BRADFORD LATHES. 




We build 



21 IMOH 11101111 LATHI. 

Specially constructed for rapid and accurate work. Powerful, substantial and convenient. 

these Lathes in any length up to 26 feet. 

Sth and Eraos Sta., 

Cincianatj, Ohio, U. S. A. 



THE BRADFORD MACHINE TOOL CO., 



AGBNTS: Quric* Churchili A Co., London, Hlrmlngham, Mtncbnter and GUtBOw. Me«*r«. Schucturdl tt Schuuc, B«rlln, Colo(n*, Vlfnnft, BruMCtt, S(OcUmI«, 
L Fcwnbar*. Pacific Tool a.nd Suppir Co, San Fr&DciKo, C>l M&rkt ft Co., PkrU, France. The K. A. KIhkt Co., ClncinnalL Ohio. Tbt Pratt A whitaer Ca, 
Wcaco. III. J. W. Wrifllt A Co.. St. LouU. Mo, j. J. Nc Cab«, N«w Vark, N Y 



Saves changing the Countersink and Drill. 

Whiton^s Improved Two Spindle 
Centering Machine, 

Capacity 1-4 to 4 inoh«a. 

Is the most convenient and economical 
tool of its kind and is sold at a price 
which warrants its use in every shop 
where the saving of time is an objc£\. 
Recent improvements to this machine 
include Two Sensitive Balanced Spin- 
dles for drilling and reaming at one set- 
ling of the work- Positive Stops arranged 
to prevent countersinking too deep and 
to secure perfect uniformity of work. 
Positive Locking Device for Head. The 
spindles cannot be advanced except when 
on the center, and when advanced no 
lateral movement of the head can occur. 
Descriptive circular gives full particulars 
and list of well known users. 

Chucks. Our catalogue showing 500 
styles and sizes (the largest line made) 
sent on request to any user of chucks. 

Gear Cutting Machines. If you 

are interested in the latest dcvelopemcnt 

THE D. E. WHITON MACHINE COMPANY, m <«« cmung M.chin„ wn,c (or ou, 

MEW LONDON, CONN., U 8. A. ChtuUf. 





♦ We make 29 different styles (170 sizes) of Calipers and Dividers. Also lots of 

♦ other tools. We guarantee them all. Our new catalogue, No. 16 D. will tell 
J you all about them, with prices. The Catalogue is free. 

^ THE L. S. STARRETT CO. ATHOL, MASS., U. S. A. 

^ NEW YORK STORE, 136 LIBERTY ST. 



AND 



STANDARD GAUGES 

MEASURING MACHINES. 




MADE IN THREE SIZES, VIZ: 
o TO 4 INCHES. 
TO i» INCHES, 
o TO 24 INCHES, 



Write for 

J900 

Tool Catalog 



Fixed Caliper Gauge, Fig. 6 



FOREIGN AGENTS: 

Chis. Churchill & Co., London, E, C:, England. 

C. W. 'Burton, Griffiths & Co., London. E. C, EngUnd. 

Selig, SonnenthaJ & Co., London, E. C, EngUnd. 

*Z)^ Fries & Co. . IDasseldorf And 'Berlin, Germany. 

A. y^nssens, Vjiris, Fnnce. 

Adler & Eisenschitx, Milan, Italy. 

W. Hummel Ftls, La Chauz-Je-Fonds, Sv^Hserland. 



THE JOHN M. ROGERS, BOAT, GAUGE AND DRILL WORKS, 

GLOUCESTER aTV, NEW JERSEY, U. S. A. 
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MACHINERY. 



Water Tool Grinders, 
Hand Millers 

a 
Specialty 



:>^ J 



V 



SAVE MONEY 
by using' 

The WOODRUFF 

Patent System o{ 

KEYING. 



*^ 



'e have made over 40 improvements in HAND MILLING MACHINES during the past four 
years. Latest machine has DOUBLE GEARED HEAD giving 12 SPINDLE 
SPEEDS and many special features of advantage. 

HARTFORD, CONN., 
U. S. A. 



Owta* (Mwhinana A Sohn. 

fyMwIck ytercm A Oo. 

C. W. Bunoa. Qriffltha * Co 



WHITNEY MFG. CO., 



ABVOLVTC ACCURACY 



AB»OlUtC ACCURACY 



ABSOLUTC ACCURACY 



ASSOLUTC ACCURACY 



AB401.UTC ACCURACY 



In Stock for Immediate Delivery. 



^^ 



•^^^ 



ABSOLUTE 
ACCURACY 
ATTAINED 

AND 

MAINTAINED 

by using: our improved... 

Metal Working Tools* 

They consist of 

Universal, Plain. Vertical. Duplex. Hand and Lincoln 
Milling Machines. Profilers, Screw Machines. Monitor 
Lathes. Turret Lathes and Forming Lathes, Plain and 
Automatic Tappers, Gang and Drill Presses, Hand 
Lathes. 



Iniormation rtfzr^xif details and prices always 
cheerfully given for the asking. 



NO. J3 PLAIN MILLING MACHINE. 

THE GARVIN MACHINE CO., Spring & Varkk Sts., New York. 



SALBS AGBSTS: Th« GAr»ln MAchIo* Co.. ,. N jth St.. Pbll«»elphl«. M»nw«. M»»weU A Moor.. .• ». C.n*! Sc, Clik.r»j IIL 
■«*«kln*A-F»bnk. Aktlen(e9icll»cha(t. 17 Barf SlrmiAe, B«fUti, C, U«r«AiiT. C. W, Bunoa. Grlflttta A Co , l.iMlffatc Sqiurt. Lwlc«tc IIIU. LoAdoo, 



Dwt«rk« (i*rvla 



R. C, BagUnd. Montcomerjr a Co.. i« Bou)e««rd Mafcnu, P»»l». Frm«»c*. 

nmuomrx accuracy AaaoLUTC accupiact AsaoLurc accuracy 



I 



ABaOlUTV ACCURACY 



■— OLUTB ACCURACY 




VrTHrVE, CHILD & BENEY, 

I. Hohcnitoufcnguw 12, Vlcniu, AuatrU. 

Importers of American Machmery 

and TooU. Cable address : Whitecblld, Wieo. ABC 
and Licber's codes. 



BELGIUM. 



T VERSTREPEN-ELIAERTS, 

^* 101, March* St. Jacque*. ANTWERP. 

Importer of American Tools and Hardware 
of rrery description. 



DINMARK 




LOWEE^IER, 



American Machine TooU, 

COPENHAGEN, Dcnmafk. 
STOCKHOLM, Sweden. 
MALMO, Sweden. 
NEW YORK OFFICE, 

97 LibtrtT St.. Roocn 302. 



TSJIENSTAEDT & CO^ 

^ ^ Vitr. BoultTaid, COPENHAGEN. 

Dealen In American Macbdnery and Tools, 

•re open to enter into corretpondencc with lirst-clas* 
American firms, with a view to representing them in 
Denmarit and fequest price liitc ol tnacWncry and of 
»U recent toechanlcal inveniiona. 



■ NeLAND. 



A LFRED HERBERT, Ud^ 

* *" Head Office, COVENTRY, ENGLAND. 

Importen of American Machinery. 
Branches at London. Manchester, Newcastle and 
Glasgow . Will be pleased to receive catalogues. 

gUCK & HICKMAN, 

2 and 4, Whn«chapcl Koti, Loadt 

Toolmakersi Engineert aivi Importen 
of High Class American Machinery, Tools and Sup- 

EUes. Telegrams and Cables "R«ebuck London." 
leber a and A. B. C Codes tiled. Telephone Nos. 
<«4. 845 and ilal Avafiue. 



C W. BURTON, GRIFPITHS & 
^* CO., 

Ludgatc Square, Ludgatc HIU, LONDON, E. C. 
Importers of American Machine Tools. 

Telephone No. 54*3 Bank. ABC and Lieber's Codes 
used. Telegrams, " Hibou," London. 

r LU^LEY & CO., 

^^* 34 . EngleiUld RoaJ. LONDON, N. 

Tools and En^neers Supplies. 

», Walngate, Sheffield. Telegrams, Beauvoir London, 
heAeld. A. B. C. Code. 



r-HARLES NEAT & CO, 

^^ 112 Ou*«n Victoria St, , LONDON, E. C. 

American Machinery Merchants. 
Telephone So. 5510 Bank. Lieber's Code used, Tel»> 
f rapnlc address, ** Naptbotte, London." 



fJENRY KELLEY & CO„ 

** 36. PALL MALL, MANCHESTER. 

American Machinery and Tools. 
Lieber's Code tised. Telegrams, " Advanuge, Man* 
Chester." 

"WEBSTER & BENNETT, 

»^ COVENTRY, 

Machbia Tool Makers and Merchants. 
Inponers of Am«ricaa Machine Tools. Sole British 
Agenu for the Fifield Tool Co., Lowell, Mass. Tele- 
phone^ ni Cotttktrf, to9 Bitefaange. A. B.C. Code used. 
sUt «dttloB. Cabla adilraH. '* Profile." Coventry. 



FftANOE. 



A DPHE JANSSENS, 

*^ Parii, and i Oa Boul*v»rd Barthelemv, Bfuiiela. 

High Qasa American Tools, 
The oldest Importer on the Continent. Lieber's Code; 
A I Code, A, B.C. Code. Cable address, " Outlllage. " 
Pans and Brus^ls. j6. Place de U Ri'publloue. and a. 
Boulevard St. Martin. Annexe: 33, Rue de ITtntrephU 



IJ GLAENZER & PERREAUD, 

^ ^* t Aveaua d< U Rspubltqu*, PARIS. 

Importen of American Machinery, 

and MechaiUcal Supplie*. Agenu for The Niles Too) 
Works Co Geo. P. Blake Mfg. Co., Etc. Lieber's 
Code. A I Code. A. B. C. Code. Cable address, BUke- 
nilea. Paris. 



FINLAMD. 



WERNER HULT, 

HeWngfofs, FINLAND. 
Importer of Machinery and Tools, 

tCaaerngaien 48. 



GERMANY. 



gCHU 



CHARDT & SCHUTTE, 

Importen of American Macfiine Tools, 

BERLIN, Gcrmanr. 
COLOGNE, Germany. 
VIENNA, Aiutri*. 
BRUSSELS, Bclghmu 
STOCKHOLM, Sweden. 
ST. PETERSBURG, Rua^. 
NEW YORK OFFICE : 

122 Liberty Street. 



rjEFRJES & CO„ 

*^ e? Graf Adolf straat, Dtuuldorf, GERMANY, 

Importen of American Machinerv, 

and Tools. Branch Offices : 4^ Kaiser Wilheimstrasse, 
BERLIN, C. Germany. oEschenbachgaase, VIE.NNA, 
I, Austria. Telegrams: " uefrlea Dustetdorl," Lieber's 
Code used. Long Distance Telephone, No. tit. 



pRANZ KOSTNER, 

Dttsden, N. GERMANY. 
Importer of American Machine Tools, 
would like to represent a few more mafiufacturers of 
higli-graJe tools. 



HOLLAND. 



f^RNS KONIG, JUNIOR, 

^^ AMSTERDAM, HOIXAND. 

General Enpneering Agency. 
Conlracton to H. M. Government. Established 1877. 
A. B.C. and Ai Code. Msicbinery Stores, Open to 
arraneements for the Introouciion of first-class Amer- 
ican Machinery. 



PGEE & DE KRUUFF, 

AMSTERDAM, HOLLAND. 
Importen of American Machinery, 
and Enrlneen Supplies. Engineers and Merchants. 
Cable address. "Flgee." Lieber's Code. 



H 



G. AIKEMA & CO,, 

♦ ROTTERDAM. HOLLAND. 

Enginetfing Agents and Merchante. 



Importers of American Machinery and Tools, 



If I N. ALTA & CO„ 

""^ AMSTERDAM, HOLLAND. 

Eogtoeen and Importen of Machinery. 
Open to arrangetnenls for the IninKJuction of fint 
class. American machinery. 



pEOC & COMPANY, 

* AMSTERDAM, HOLLANU 

Importen of American Machinery, 
Toots aad Factory Supplies, Lieber's and A. B. C 
Codes. 



yAN RIETSCHOTFJV & HOU- 

WENS, ROTTERDAM. HOLLAND. 

Headquarien for American Machinery 
in Holland. Teleg^raphlc addre«s; " Machinery." 
Cc<de* u^ed: ABC, 4th edition; Lieber'*; At antic 
Cable Director^'. 

WYNMALEN & HAUSMANN, 

ROTTERDAM, HOLLAND. 

Engineering Agents and Mercfiaots, 

Glashaven 4.14. Established 1875. Special Tools. 
HeUland Wood Working Machinerv. 



HUNGARY. 



J 



OSEPH SCHVARCZ & CO„ 

BUDAPEST. 
Railroad and Mill Furnishers, 

Importers ot Machinists' Tools, American Machinery 
and Agricultural Implements. Large store.rooms in 
center of the city. Sell to the Balkan Sutes. Cable 
Address ; Usxo Budapest. Lleber'a Code. 



ryORGI, ARABIA & CO., 

*^ ROMB. IT ALT. 

Eaglneen and Importen of 

Hactaioery, Tools and Electrical Appliances. Bna^M 
at Naples and Milan. Lieber's Code used. 



JAPAN. 



A NDREWS & GEORGE, 

•*^ No, 242. YOKOHAMA, JAPAN. 

Importen of American Machinery aivi Tools, 
Cable address: " Yadsu. Vokobanuu ,Codca, A.B.C., 
Fourth edition, and A-i Code. 

NORWAY. 

n S. CHRISTENSEN, 

^^* CHRISTIANIA, NORWAY. 

Importer of American Macliinery and Tool^ 

(or Norway, Sweden, and Denmark. 
A. B. C. Code. 4th edition. A. i Code. Lleber'a 

Cable address: "Sofas," Christiania. 

RUSSIA 

HTHE J. BLOCK CO. 

Head Office I MOSCOW. XUS3U. 
Branches In St. Petersburg, Odessa, IClcf, Wanaw, 
Rostoff, Don, Ekaterinburg and Kokaad. Representa- 
tives of Tbe Brown & Sharpe Mfg. Co.. Tlic Falrttanks 
Co., WyckofT, Seamans A Benedict, The Eagle Cottoa 
Gin Co., The Daniel Pratl Gin Co., The A. B. Dkk 
Co., The New Home Sewing Machine Co , TlJe Wlico* 
* Gibbs Sewing Machine Co., Tbe Derby Dwk Co, 
The Otlt aievaior Co., The Amberg PU« ladea Co, 
The Gormully A Jeffery Mfg. Co., Tb« t neiw Mfg. 
Co Importers of General Hachlnery. 



Q SGHINZ, 

• St. P«t«f«bu>s, Foatanka 52. 

Tools and Machinery. 

Established 1S70. Telegraphic aJdress, Schlni. Prterv 
burg. Codes used : A. B. C, eth EdiUon, Licbcrt 
Sundard. 



pDWARD KERBER, 

^^ ST. PETERSBURG, RUSSIA, 

Hand, Foot and Power Toob 
«t every description and size, and si) technical s^ 
ptlancea. Largest stock In ibis country. Would Hat 
to increase our connection with tool ami 
makers. 



JG. DE UPPORD-EESENMEEER, 
* KIEV. RUSSU. 

Importer of Machinery and Supplies, 

Contractor to Russian Government Railway*, Ste 



ship Companies, Sugar Milla and other ladoatrtal 

Telegraphi 
A B C Code, sd edlikx 



companies. 



lie address I Ela«nmeler, Kler. 

ioo. 



MRAiOI. 
* KASAM, RUSSIA. 

In^wrter of American Machinery. 

AgrlcnllunU Implemenu and Tachnical App^ncs*. 

Catatofruea solicited. Telegrams, Rahm. "- 
BMablii^hed tB6], 



ROBT, 



.KOLBE, 

St. Pctatabufg, M43aoow. Waoaw. ChaAA 

Contractor to tl>e Rmsian Goverameat 
win be glad to receive from best makers, details M 
machinery of every description, especially of toei 
working machtaes. Agrncles la^ll parttjM tbe Rw- 
slan Empire, also la Sil ' -^ - * -"■— -- 

Petersburg. 



Siberia. Centrml Offic«: IL 



SWEDEN. 



^KTIEBOLAGET VERKTYGS- 

MASKINER, CentralpalatMt. StockbobB. 

Sole Specialty: Macttlne Tools. 

Branch stock and office, Chnstiania, Norway. Cable 
address. Machinery. Lieber's Code used, 
Dep'l. A : Manufacturing and export of machine toola. 
Dep't. B : Import and sale of American machine tools. 



2ACCO, BRUHN & CO., 

Vaeagatan 7, StnrUvcJin, 

Importers of Macfiinery. 
Specialty) Machine Tools, 



SWITZERLAND. 



gPOERRI & CO., 



"^^ Belcherweg No. 5. Zurich, SwftxcfUnd. 

Engineers &c Importers of Machinery, 
and Technical Appliances. 
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HENDEY PILLAR SHARERS. 

When you buy a pillar shaper you look for one with a reputation for good workmanship 
and design, and, ABOVE ALL. one that will do a full ouota of work, do it accurately, and 
that can be easily and quickly handled and adjusted to tne large variety of work usually done 

in a shaper. Naturally you find all these features in 
a HENDEY SHAPER. 

In our PATENT FRICTION DRIVING MECH- 
ANISM we afford power of stroke (in excess even of 
driving power of belts.) certainty of stroke in length 
under cut, and one which can be instantly chnnjjed 
in length or position, from fullest extent to minimum, 
with machine constantly in motion. 

In connection with the stroke a valuable little 
attachment is the MICROMETER ADJUSTMENT 
for cutting end. This enables you to space to a 
nicety, and also to shape out work to irregular lines, 
etc. 

Cross-head has built up bearing surfaces to insure 
against spring of table at end under cut, and all tables 
are made box form to be self-supporting on all work- 
ing surfaces. 

The ESSENTIALS OF A GOOD SHAPER ARE 
FOUND IN A HENDEY, which has the develop- 
ments of nearly three decades of close application to 
shaper building. 

THE HENDEY MACHINE COMPANY, Tomngton, Conn., I.S.A. 




Uifmo SrATtt AccHTt: Hill, ClArkc A Co , Botiaa. M*nnlo(, Maxwell !t Moore and The Oarvln Macliloc Co.. New York CItT. I. W. Cref*' Afcocr, 
PbUadelpbla. The Scotl Supply Co , Ltd , Srracuic. N. Y. I' Baird Machinery Co., Pttuburf. Padflc Tool £ Supply Co.. SAa FnncUco. TM 
B. A. Klnaey Co , Cincinnati. Manalag Maawell A Hoor«. Chicacu. Machiaiau' Supply Co , Keebcaier N. Y. 



PbUadelpbla. The Scotl Supply Co , Ltd , Syracuie. N. Y. I' Baird Machinery Co., Pttuburl. Padflf Tool 4 Supply Co.. 
B. A. Klnaey C* , Cincinnati. Manalag Maawell A Hoor«. Chicacu Machiaiau' Supply Co , Keebcaier N. Y. 
SvaoraAW Acaimj Chaa. Churchill A Co., London, (or Great Biiialn. Adphe. JanMcna. ParH. for Krance Scbuchardt A Schutte far cMher Ru/op«aa countrl««. 



Morse Twist Drill and Machine Co. 

NEW BEDFORD, MASS., U. S, A. 
Thrcc-Grcx)vc Chucking Reamer with Holes for Lubricant through Solid Metal. 




The fluted portion of these Reamers will be 1-64 inch under size unless otherwise ordered. 
These Reamers are specially adapted for reaming cored holes, and have shank and lluted portion ground on 
Iters to size. Special lengths made to order. 
These Reamers can be made in same styles as oil drills. If Reamers with oil holes are to be used for passing 
completely through the work, then so state in ordering, and provision will be made for that purpose. 




Clilair*' F)*ii«r Building, 
n«*toa : *75 Dtvonatilre Slr«( 



LUNDELL FANS 



FOR 

ECONOilCIL 
VENTILITIOI. 

Why not be cool and comfortable in yonr oflfice and shops f The Landetl 
funs provide a perfect circuUtlon of air for health and refre»bing breeses for 
comfort. 

They are the most economical corrant consarotn; fans on the markeL They 
are simple, compact, durable, efficient, graceful and Doiaelesa. and are, without 
question, the best fan ever manafactared. 

They are made in a variety of style* and sixea and arc adapted to avT ioca- 
tion. Send for Bulletin No. 3300. C9rrespond«nc« invit«d. 

SPRACUE ELECTRIC CO. 

GENERAL. OmOCts Oa7-OSt W««t 34th Strtwt, MEW YORK. 




Ckt^pgaes, detiUtd inform*tion, prices, etc. given on AppUaHon ia us 
or any of our Agencies, 



F. E REED CO. 

Worcester, Mass., U. S. A. 

Twenty-five years' experience in the manufacture of 
Engine Lathes as a specialty, with the constant aim 
to improve in points of Design. Workmanship and 
Accuracy, enables us to satisfy the demands of our 
customers in these respects as well as in Prices. Each 
lathe we send out sustains our reputation as builders 
of first-class lathes, and is the best advertisement we 
have. The Reed Lathes are carried in stock and sold 
by the following Agencies: 

Maanlof, Maxwell ft Moerc, New York. Cblcaga, CleretuMl, PitUbiir|)i. 
T. K. Carey A Brot, Co., Baltimore. Sfra<uae Supply Co, Ltd., STmcoK. 
Parke A Lacy Co.. San Francicco. Chaa. Churchill ft Co.. Lt4.. Lcndoo. 
Van RIetschoien ft Houweni, Rotterdam. G. Koepp«n & Co., Motcow. 



See those Teeth ? 



..op £LL 




Well, what of them ? Why, they are simply teeth of a GOODELL Hack Saw 
Blade shown under a powerful glass after the Blade had cut 157 pieces of 15-16 in. 
round steel. You had better look twice. These teeth are still in good condition. 
Just bear this in mind the next time you have occasion to buy blades. 

GOODELL Hack Saw Blades are made for business ; they are worth investigat- 
ing. Remember that each and every Blade is WARRANTED to give satisfaction, 

and that every one is stamped (Q) Don't accept a substitute. These blades are 

made by us only, put up under our own brand and label. We make them in any 
length from 8 in. to 14 in., with either 14, 20 or 32 teeth to the inch. Blades gladly 
sent on trial to any responsible concern. 

GOODELL-PRATT COMPANY, 

Greenfield, Mass., U* $♦ A. 



1 



THE ONLY 
SUCCESS... 



worth having is that which comes after severe 

competition. That is the kind of success we 

are enjoying with the new Keller Pneumatic Hammer. It is a 

wonder in the way of efificiency and durability. Send for one on trial. 

PHILADELPHIA PNEUMATIC TOOL COMPANY, 

NEW YORK- PHILADELPHIA. BOSTON. 

Brown & Zortmaa Mchy. Co., Agents, Pittsburgh. 





Send for Desorlptlwe Clroular. 

FAY & BOWEN, auburn, n.y..u.s.a. 



Tools Require Countershafts* 
Countershafts Require Belt^Shift^rs. 

Home-Made Shifters are feoerady BAD. costly too, 
** Boflght " ones more so, except oae lind. 

Ours is that "one kind." 
It is the PULL kind. 

PULL to stop, PULL to stjwt. PULL to giop, 

Al<w*ys PULL, PULL. PUU. 

They may be applied to ANY' countersbaft. 

Oar catalogue tells more than we want to here, it 

also tells aboat GRINDING and POLISHING 

MACHINERY. Of couraeit is free. yea— poatpaid. 

Builders Iron Foundry, 



Providence, 
Rhode Island. 



Lots of Dealers carry our 
Goods. 




THE AMERICAN 

DRILL GRINDER 




grinds all sizes of 
drills at the same level 
on the wheel face. 
This machine does 
not run the 
large sizes 
up high on 
the wheel 
where it is 
impossible to obtain a pro- 
per cutting edge. 

All sizes of drills given 
plenty of clearance at the 
center where it is needed. 

Said for Catalogue. 

L. S. Heald & Son, 

222 M. St^ Barrc, Mass. 



Oum. OkiacMS tt Ce^ Laodaa. B 



Nrv y«k CMt. G«rHn MmIMm C*.. 
MmmIuC. MmmB * Mmm 

IS. ClMk* * Ca. 



Stjfl* C- On« of f«w» rijr'fi 



k 




Take the TOOL to 

THE WORK 

instead of the 

WORK to THE TOOL 



THOUSANDS IN USE. 

Write for catalogue and 
price list. 



THE B. r. BARNES UPRIGHT DRILLS. 

20th CENTURY TOOLS. 

Strong, well built, and up-to-date in every 

particular. 

The cut shows our 20-in. drill which we guarantee 

drill up to ONE INCH IN STEEL AND ONE AND 
ONE FOURTH INCHES IN CAST IRON. 

We believe it is just a little ahead of any other 20- 
in. drill on the market. 

The next size, 25-in. swing, is about ready for deli- 
very. Will show cut next month. 

We shall be glad to send you printed matter. 



B. F. BARNES COMPANY, 

ROCKEORD, ILLINOIS. 

AoEMCies: Hill, Clat Ice & CotnpaDy. Boston. Prentiss Tool & Supply Companjr. 
New York. The Pratt Be Whitney Company, Chicago. The U. Baird Machinery 
Company, Pittsburg. Morton, Reed Sc Company, BallimoTe. Pattersoo Tool ft 
Supply Company, Dayton, O. L. Packard Machinery Company, Milwaukee. 
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Ma„-fact„ri„, .^ CHICKING MACHINE 

With Patented Lever Chuck and Revolving Drill in Turret. 



I 



The machine above illustrated ii well adapted for the rapid production of small collars, bushings, gears, pnllejrt. 
etc.. and will handle castings np to 4 inches in diameter and 4*4 Inches long. One man can run from 4 to eight of 
these machines, according to the class of work being done. Machine is fitted with our patented Lever Chuck, 
which enables the operator to change the work while the machine is IN MOTION. There is one tyi Inch hole 
through the spindle. The turret has five 2^ Inch holes ; one of the holes carries a rovolving drill which mns in ao 
oppomte direction to the headstnck ^pind)e, and is arranged with change gearing to give the proper catting 
speed to drills up to ^ iocbes diameter , the drill only revolves when in alignment with the spindle. 

POHER & JOHNSTON CO., Pawtucket, R. I., U. S. A. 

New York Office, 126 Liberty Street, Walter H. Foster, Manager. 

FORKIGN AGRNTS:— Cluirt«*C)i\irchill A Co., London. Pirninrbam and Mancbettrr. Rowland, and Glatiow. Scotland. Giiatav DkcbokUMASoha, Berlin. 
Gtrawnr, anil Vlrnna. Austria Adnlphe Un»*ent, Pari., Prance, and BrutvcU, Bclgtuin V. Lnwener. C«p«niiagen, PenmarliMidSlMttatail, Swtden. 3 

lllllllllllllllllllllllll)IIIIIHIIIIIIIIIMUIIMIIiminMIIIUIIinMIMI»IIH»llinilllllllMIIIMMUIHIirnilllMIIIIIIIIIIM<IIMHIHIIIMinillMMIHIII^ 

Milling Cutters 

and Similar Tools* 

We manufacture this class of tools exclusively and have equipped 
our works with the latest improved machinery for their production. 
Our Cutters are made from original designs, of the best quality of steel, 

and constructed under 




Fonncd MlUlng Cotter. 




End MlIU. 



P* 



Send us a trial 
order, and compare 
the quality of our 
goods with those 
you are now using. 
Our line includes 
Cutters for Gear 

Wheels, Twist Drills, Taps, Reamers, and Irregular Formed 
Cutters which can be sharpened by grinding without changing the 
form. Side Milling Cutters, Metal Slitting Saws, Angular Cutters. 
End Mills, Screw Slotting Cutters, Etc. 

Sold by most prominent dealers throughout the world. 



careful supervision. 



j»j*>>> 



PAtMt lavoiols CaMvu 



GAY & WARD, Athol, Mass., U.S.A. 
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No. 3 SCREW MACHINE. 



^M Screw Machine 



D' 



|OES the work of several eng^e lathes and 
does more and better work than any 
other tool of the kind in the market. The 
desigfn is entirely new and comprises every 
improvement that saves time and reduces cost 
in the work. Built in eig^ht different sizes 
and capacities. 

CABLE. "PEARSON," CHICAGO. LIBBER'S CODE. 

Thc.Pearson Machine Co., ''^r^^H^. 



S.A. 
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J. E. Snyder, | 

Worcester^ Mass., U. S. A. I 
Builder of X 

Upright I 
Drills ONLY. I 



For Accuracy, Streng:th, Capacity and Dura- ♦ 

bility, these drills arc all O. K, Every drill per- ♦ 

sonally inspected before it leaves the Works, and is 4 

ready for use when you receive it. When you buy, ♦ 

buy the best, and you will be happy. Hear what ♦ 

our customers have to say. # 



Rochester, N. Y., October 14, 1894. 
J. E. Snydsr, Worcester, Mkti. 

Dear Sir:- We have now In use one ao 
Inch drill pre««, iwojo inch and one 36-lnch 
drill press of your make in our worki, and 
take ^reat plcanure in stating that we con- 
sider them the be»t drill prc>se« we have 
ever used or seen. We can do more work 
and do It easier and belter than on any other 
machine of same kind we have ever uxed. 

They cost nothing for repairs, akboueh 
In constant ute. often 11 hours per day for 
years, and should we require more drill 
presses we should certainly buy the Snyder 
drill. You are at liberty to refer to us at 
any time. Yours truly, 

The J. S, Graham Machine Co. 

John Kane, Vice-Pret. 
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Bickford Radials 

are in such demand that we have not bad 
one in stock in three years — notwith- 
standing^ the fact that we are building 
them at the rate of 36 machines per month. 
Your order should therefore be placed 
promptly, for the 216 scheduled to be Bn- 
ished daring the balance of the year. 1 14 
are already sold. 

The Bickford Drill & Tool Co. 

Cincinnati, Ohio, U. S. A. 

Foreign Agents: B«rlla. Vienns. BrusMi*, Cologne. Stock- 
holm. St. Petersburg. Schuchardi £ Schutte. London. Blr- 
mlDj^hani. ManchMter. OUSKOW. Chas. Churchill & Co.. Ltd. 
Parl.4, Prance, Adphejanssens. Yokohama Japan. P. W. Home. 
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Because 

We pay unioa w»ges 
for the maiifig- is the 
reason ye>u save 
money by veetring 
our 

Overalls 
and Coats. 

They are built to 
sUnd up a?a tn &t 
wetir aod xvork lon- 
ger thin any other 
clothes made. 



JbRAND^ 



If your dealer dot* 
Dot koep tbe.e Koodt 
drop us a poetaioard 
anJ ire will aend yoa 
aumplea of clotJb.aelf- 
measurement blank 
aod tape measure ftea. 
WiU sell Tou dirpct aad 
prepay all cbargea. 

Hamilton 
Carhartt 
&Co* 

Tlie ttrm that's maktnc 
union.ma.de Cloti^ 
lug popular. 

Detroit, Mich. 

IP B p p f»f Uie aaldng. mir Illustrated Tline Book, tt 70a 
r ■• ^ ^ jaeniloo thla iounial. 
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LATHES ONLY. 

14 in. to 42 in. Swing. 

Wc manufacture LATHES exclusively, 
/ind guarantee our tools to be unequalled 
I or Strength, Simplicity, and Rjtngt of ^ork» 

ALL THREADS AND FELDS 
OBTAINED INSIANTLY. 

CATALOGUE ON REQUEST. 

THE LODGE & SHIPLEY 

MACHINE TOOL CO., 



f INC«W»*iATI. OHIO, U.S.A. 



We make but one thing 

and we make that well. 




VVc make TRY SQUARES and we make 
the best in the market 

The blades are made of the best Crucible 
Steel, accurately and solidly secured to the beams, 
and both blades and beams ground to templets 
so that all are alike and absolutely accurate. 

Our Try Squares arc hardened only in the 
process of grinding, which we have found suffi- 
cient for all practical purposes, and they will last 
a lifetime with ordinarj' care. 

We put them up in sets of five Try Squares — 
an 8-inch, 6-inch, 4-inch, 3-inch and 2-inch 
— packed in a nice oak case, with hinged lid, 
as shown in illustration. 

Price, complete, $6.50. 
EVERY SET WARRANTED ACCURATE, 

GREBLE. TURNE% & CO.. rj^^^t^^fsl 

The "CincinnatP' 
Engine Lathe. 

A GOOD TOOL at the RIGHT PRICE. 

16. IS and 20 Inch. 

i . ir in need of a lathe let us tell you 
, s about this one. 

SILK, ANDERSON CO., 

429-431 Cast 2d SL„ ONaNNATI. OHIO, lU S. A. 

i_ 





A full line of Plain, Half and Universal 

RADIAL DRILLS.' 

One Lever, always in reach of the operator, starts, 
stops, engages the back gears and reverses the spin- 
dle quickly for tapping without resorting to the 
belt shifter. 

No rattling clutches. Positive working self-ad- 
justing friction. 



s^ Dreses, Mueller & Co. °"'SStu. 



S.A. 



Uamkimc, Maxwkll a Moona. 

New York, PItuburg, Chicago. 
Paopic Tool A SvTr\.\ Co., San FmiciKo. 
NiL«s Tool Wo«ics Co^^ Bo«ton. 
ScuG, SoNNurrHAL A Co., London. 
B. SoifHKwrKAt., Berlin. 



C. ScHiMt, St. Petersburg. 

G. KosrPBN at. Co., MoKow. 

V. LOwshKK, CopeDtuigen nod Stockholm. 

Vam Rt»T»ciioT«j« 4 HotrwRws, RotieriUia. 

WiLM. SoNEHON & Co., MalmS. Swedem. 

S-rfivM A Zw-ciPBL, MiLka, Italjr. 



A SIRE THING 

IS 

WORTH 

LOOKING AT. 



You know Cling -Surface. We 
want you to use it. You can't lose 
anything when we ask a trial 
order on these terms: You to test 
it at home in your own belts — the 
worst one if you like. Decide on 
it yourself. Pay for it only if it 
proves itself worth your money. 

Write now. 

CLING-SURFACE MFG. CO., 

153-159 Virginia Street, 

Buffalo. N. Y. 



Us0 



but Corragaled Ridge and Hip Capping for Corrugated Roofing. 




Saves Corrugated Wood Strips, Saves Time, Saves Money. 
Furnished to fit diflFerent corrugations. 

LARGE STOCK. LOW PRICES. PROMPT SHIPMENTS* 

BEND FOR CAr.\LCK}UE FOR 18S7. 
AJl Stylet of Iron and Bteel Rooflng and Biding, also Fire-proof Dooni and Shnuer*. 

THE QARRT IRON i STEEL ROOFINQ CO., ^"^** '" """?,:?v!I*mp,chkw 
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Blaisdell Tools. 



-r*' *" 



'ifttu 



Up-to date in every particular; latest improvements 
embodying ail essentials necessary to produce strength 
and durability. LjUhes from 13 in. to )i in. swing, 
extra large spindle bearings, cutaway tail stock, auto- 
matic stop. P^tenl Uprlghl Drills— io in., 25 in., 38 in.. 50 in., yS In., 45 in. and 50 in. 



Seod for IfN Cataloji^ue. 



Powerfully back geared with power feed and quick return motion; balanced spindle 
and automatic stop. 

P, BLAISDELL & CO*, Worcester, Mass., U.S.A. 
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No. 3 KtystAttr. xjith tug Kuheel 7 fett in dUmeter. 

The Giant can be very quickly adjusted for 
different requirements, and will finish two 
ordinary keyseats before one piece can be fast- 
ened ready for keyseating on other style ma- 
chine. Will cut straight or taper keyseats. 

Send for Keyseaier book. 

MITTS & MERRILL, «.^i:SS".\. 

FoKKJCM Agbmt*: C. W. Burton. Griffilha A Co., Londun, Kngland. Guitav 
Dicchmann A Sobn, Berlin, Germaojr. P«orhfn Nevltl«, MlUno, luly. 




Accurate ♦♦♦♦ 



Keyseats can be cut with the 
The Giant Keyseater, 

without first facing the 
hub. The tool has an abso- 
lutely solid support and 

cannot spring* 
Every job set 

and fastened by 

its bore. 



No. 2 KtystAttr, «iAA / htch post. 



Air Compressors, Air Appliances, 

Air Hoists. 

All our machines arc designed after careful and systematic experi- 
ment, and built in specially equipped shops. Circulars and specified* 
lions furnished on request Write us about our new line of Pneumaiic 
and Hydro- Pneumatic lilcvators and Hand Cranes, capacity up to 
10,000 pounds, 30 foot span. 

Curtis & Co* Mfg. Co., St. Louis, Mo., U. S. A, 



lUrksiawTAnvM; W.licf H. Fcxtef , ■»« Ut>crt)r St., New Y«rk. U tetrd M«cMlMtT Co^. fltUbMrs. Pk. H GImb- 

V. S. M«t*in* Ps«lda( C*.. araifartf. But . * ^^ 



wr A PwTMud, Pftrkis Frftao*. 
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LEATHER ',S? RH0AD8 BELT 

is carefully selected and well stretched. 
The Belts are Fully Guaranteed. Write 
to us for price. It is low. 

J.E. RHOADS it SONS, 239 Market St., Philadelphia, pa. 
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THE LUNKENHEIMER 



POP SAFETY VALVES! 

All Brass and Iron Body, Brass Mounted tor Marine or Stationary Boilers are made in screw 
or flange ends from 2 and 6 inches. The material and workmanship are of the very best. 
Approved by the U. S. Board of Supervising Inspectors of Steam Vessels, Provided with large 
spring (encased), full relieving capacity, prompt in operation, and always reliable. Also fur- 
nished with Nickel Seats, when desired. Every Valve tested and warranted strictly first 
class. Specify them. Write for catalog of Superior Brass and Iron Valves, Whistles, Lub- 
ricators, Oil and Grease Cups, etc. 






THE LUNKENHEIMER CO.. 



BRANCHES: 



MAIN OFFICE AND WORKS, 

CINCINNATI, OHIO, U. 

36 CortUadt St, New York. Bourse Building. Philadelphia. Puente de S. Francisco, No. 6, Mexico 

3$ Great Dover St, S. E London. 



S.A. 

city. 



UNIFORMITY AND ECONOMY IN HEATING, 

~ can best be obtained by using our Heating Machines, which are a com- 

bination of Gas Heated Furnaces with mechanical devices for feeding and 
discharging work, accurately heated to the exact degree required and with] 
perfect uniformity both as to time of heating and degree of heat. We illus*] 

trate herewith two styles of the different Gas] 
Forges, Furnaces, and Heating Machines we| 
manufacture, and will be glad to mail catalo£^< 
on application. 

American Gas Furnace Co. 

23 John Street, New York. 

Cha%. Churchill Sc Co., London, Birmingham, Manchester and OUafOW, 
H Olaenzer A Perreaud, Paris, Schuctaardt A S«hune, BerliA, Cok«M 
Vietma, St. Peiertburg. 




Oven FurniceNo. \,hr hardeiKng 
ud animling, 




HeatiAg M»chin« No. 7, for MiiMling ttMl lubinf • 
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THE FINEST FLAT SURFACE 
DISC GRINDERS 

on earth are described fully in new 40 page Catalogue 
No. J 00. 



NO. 4 UNIVERSAL FLAT SURFACE GRINDER. 
GUARANTEED SUPERIOR. 

GEORGE GORTON MACHINE COMPANY, 

RACINB, WISCONSIN. U. S. A 
Ctbl« Minn, "G<>rtoA, Ridnt." A. B. C. C«d«i (4th Eoition.) WMten Union Code. 

JlOINTS: OwtI* Hktklu Co.. N«r Yiak kwl PhlUMpVila. HlU, CUrt. * O^ Balaa *Bd CUokfo. 

S*ll(, SMUMitlul A C*., H ()uMU Vk-taila SL, Uxuiaii, E. C. 

Th* tboT* «c*>** carry • tick of Umm lonU. 

EXAMINE OUR CXHIBIT AT PARIS CXPOSITJOM, VINeENNCm. 



For Case Hardening 



.CARBURIZER 



TKADB UAJIK 



CARBURIZER ia the uuMt efflclccit ma^ 
teiiaL 

It peDetraUw deeper, rr«)Ulre« Imb Htne 

and is cbe«i)er on account of ita spctsAc 

weight than any otbtf tuaterUl now in M».-. 

CARBURIZEF doea not corrrxle the art*- 

" cl<* and iron or ateeJ doea not 

become brittle If properly 

trtftted. 

TU Ctrbon prefeclett tnh 
metjU fry oar process ts nol lost 
if II be foand necesssry tv theM 
the fiMfdened plece^ 

CARBURIZER coolalna no 
obnoxloua gutmUoce* taiA U 
ready for lum>edl«te oae. 



CARBUPIZER is used similarly to granulated r«w boo*, 
the only change is in th« direction of higher beats, at con- 
siderable saving of time. 

By the employment of CARBURIZER the capacity of the 
furnace is largely increased, better work is secured, deeper 
penetration, fileproof hardness, and at the »ametime tough- 
ness is obtained. 

CARBURIZER, compared bulk for bulk with bone, 
weighs about 30 per cent lighter. As both are used bulk 
measurement, the saving to consumer is apparent. Prices 
are $3.00 per 100 lbs by barrel of 170 lbs. net, $45.00 per 
1,000 lbs., and ^45.00 for 2.000 lbs f o. b. New York. 

CARBURIZER is now used in leading manufactoriog 
plants in the country! 

American Carburizing Company, 

J6O Pearl Street. NEW YORK. 
Faclory, Varreo and Bay Streets, Jersey City, N. J, 




OUR 
NEW 



TOOL RACK 



WITH 
DRAWER 



is rually the most useful of all our Tool Racks and costs but little 
more than the ordinary ones. It provides a g-eneral receptacle for 
shop tools, and a private one for workman's own, which can be 
kept secure under lock and key. The drawer is made of hard 
wood, runs on smooth steel slides, cannot be drawn out so as to fall 
off these slides, and will hold its capacity in cast iron without break- 
age. 

We afso make the Case Steam Engine and the Chain Sa<w Mortiser. 

The New Britain Machine Co* 

INTEW BRITAIN, CONN., U. S. A. 



I 



QO<i< 



Webster's 

Inter national^ 

Didlionary 

Invaluable In the Home. School, and Office. 



A thorough revUlon of th« Unabridged, 

the purpoie ul whith K.i* btrii not diipUv nor 
ihe pruvUinn of malcri.^l for bnasliul aniJ tliowy 
advcnitcmcnt, but ihe due, jii<iicioua, ftchularly, 
thorough pcrtecting of a wnrk which in all the 
Etaftrs of itii growth has obcaiocd in «n equal 
dcRrce the favor nnd conBdi-.nce of scholais and 
of the ^cucral public. 

The One Qreot Standard 
Authority. 

Boimic-. linn. I». J. Ttrnw^r. 
JiutJiN? L'. S. >4u|*miio Court. 

OET TUB BEST. 
6. 1 C. MERRIAM DO., Publishers, 



wEBsrars 

[iKTEKIUnONAL 



CENTERING MACHINES. 

Tk Latest, Simplest and Cheapest. 
BINGtlANTON MACHINE imi WORKS, 

72 WaHhin^on St.. BIngrhamton. N. Y. 



FOR SALE. 

''Second-band and new Baglne«, Boiler*. Heater*, 
Pumpa : Wood and Iron workinK Machinery of all 
kinds, iooo second-baad Pulleys and lo.oco feet of 
Shafting, all sizes. 9 carloads of Steam Pipe, second- 
hand. We make a specialty of Saw and PlaninK Mill 
machinery. Just received a carload of Rubber Belting. 
1000 new Thresher Beltn. All floods guaranteed as 
represented. Take Inlcrurban car. 

HARRIS MACHINERY CO., 
IO02 Wadhlnffton Ave., 5. B., - ninneiipolls, rVTtnn. 



The Coghlan Boiler ^A/'o^ks, 

Holyoke, Mass. 



TURCRa 
OF 

FIRST- 
CLASS 



BOILERS. 



The Rufirffles-Coles 
Engflneering Conipany, 

CoiTiplete 

F*o>ver Plants 

Installed, 

•9<i%l Cortla-ndt Street, fSe'**- V 



MACHINE SH(»P ARITHMETIC. 



50 Cents. By Colvin and 
Cheney. A practical book 

of shop calculations. Sent free to Bubscribers for one NEW subscriptjon. To anj-ono 

elae the book and MACHINERY for one year for Jii.35. 




August, 19CX). 



MACHINERY. 
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WE MANUFACTURE 

SHARERS 

EXCLUSIVELY, 
12 to 32 INCH STROKE. 

SIMITH & MILLS, 

Cincinnati, Ohio. U. S. A. 



Pratt Institute 



I 



BROOKLYN, N. Y. 

TWO VKAR COURSES IN 

IPfllEO ELE€TRIGfTY 
STEIi and ^MACHINE DESIGN 

Write for Ctttulojcue and Parllcul*ni. 




O HOURS 



»tudy every evening will, in a faw 
montht, prepare you for a drafting 
room position. Yon need not lose time 
from work while studying. CIr«l»ri frit, 

TME INTERNATIONAL CORRESPONDENCE SCHOOLS, 
8w 980, Sc'jntoi. Pj. 



JUST I88UE0. 

• TO., Clolb. IllukK-Kied. 3bj |>agr«. - ■ Piice t} Jo 

Hydraulic Power Engineering. 

A Practical Manual on the Cun«:cnlrallon anJ 
Traaamlaalon e( Cower by Hyilraullc Machlnary. 

Bv G. CROYDON MARKS, 
kst. Mttfx. Eng., Assoc, ft. Insl. C. E.. dc. 
VTilk M«r Two Hwidrcd llliiitrati«ni, Du|rami tnd Tibln. 




I* Ifca ■ »■> »riii»», •« «ll» m > h Miito w «!•• •« ««iUm 
tmt trntAmtm «f Ik* iMta •■)••• —* rl'^HM ra«kl*a »mm»mm k« 
•■■•■M* totlHIka rmrmtmmft Mn\w f mamtnfimm tMrt- 
wmt affilMaa a, ik* uOIuMm •! ntir IW ik, mMBMaa ■! 
f fv fMa«afc 

CONTENTS. 

IShII ' " r. Om^. I. MHn.lwrMawML 4.HalOTW. 



r«M III 



• I' ( rwkiii«> ^« 



t.rn- 



' »1n>>lt*( Vil>«, 

r»nv-i ii r. c-kif . •. PM<*r« kWik la. w«t 

••nr >'■< I ' II. Wa««hniBU4 PMkOMlMik If 

rHtVL-tltDKAUUC rmitMCS. Oku. lt.r» matmU>*M—^ 
tOm vmry^^ U. $kM« M«Ul WtrkUf tM r«t^ liwkiM,;. 
IL MMtmIW Rit.Ml. 

rwtru.->uyr«. ck*|>. t«. iu»« m4 ivh, Pumf^ umm* 



rwiV|ll.-MTDa«0UCHOT0llS. Ck*». II. T^rMiH^ It. I«4M>M 
Mi. n. W»IM Wk..U. n. HyO— «l« Tuli ill I 



D. VAN NOSTRAND CO., Publishers, 

2J nntt%r and 27 Warr«n St«.. MiW YURK, 
Copiai tent prrpald cm reccipl of prlir. 



/bwUlMl 6v Voikip Olrvy, 17M. 

HENRY CAREY BAIRD db CO. 

iaaaaipoi. PuBk.iaHaiim, •oocaiLk.saa amb iwreaTaa* 
810 ¥>alaat iu, Phila^lpkta, Pa., U. ».«. 
C^Onr New and Rcrtaea Ca/ato(nM <^ ProMieul amt 
mU nl i^ Axkta, M DMcm. «to, coablata to Fatarvary 1 
UM^ aad «Br otaar Catatonaa aad Ltrenlaia, ttaa wbolt 
i w ai l ag a*arr braaob of 8kr l aaea apptlod w tha aru 
aaat fraa and rr»e of (KwCaao u> any ooa la aaj pan <i 
taa world who will fumUb Lu addrcaa 



THE GAS-ENGtNE HANDBOOK. 

Br E. W. NOBEIITS. M. L 

A Manual of Uwrful Information 

on An Up-To-Date Power. . . . 

$1.00 Cloth. - - |1.2o Liathm. 

THE GAS ENGINE PUBLISHING CO., 

Raam i < GoodatI Building. CINCIMNilTI. 0. 



DIES AND OIEMAKING. 

By J. L. Uicaa. A Sb«t> Kook. wrlttpo br a Shop Kan. 
(arSbopUaa. Prio* ti 00. Send for [Dd«s Sbaat. 
J. L. LUCAS. BrldBcport. Conn.. U. S. A. 




TkNEW 

AIISt<}el 

laU 
BeiriBf 



SELF-ADJUSTING to any surface. 
HOLDS FIRM, docs not squirm. 
NO WRENCH needed. 

Best in every respect. Your money 
back if not suited. 

THOS. HALL, Vo^^V^T 



VALUABLE BOOKS 




Burr KcyseatcrSaa. 

In tise by the 
best Mills, 
Mines, Re- 
fineries and 
Factories 
Every- 
where. 

There's only one reason. 

New Book, " Burr fCrywatcn." folU aU about 

Ihem. 

JOHN T, BURR & SON, 

KaM A»«. U So.<tli St. BwJdyn, New Y«k. 

SauG. SoNNCKTHAL A Co , I.vndon, 

Professional, 

We insert in this column only the adver- 
tisements of professional men who are 
knov^*a to us personally or by repntation. 



thlnjT roqulrtnjc 



JUSr OFF THE PRESS. 

GAS ENGINE CONSTRICTION. 

.\ Practical Treatiae OcacriUnc In Evny 

Detail the Actual Bulldlag of a Gas Euglo*. 

"toy HENRY V. A fARAGU., Jr.. 

Member K. I. BIcctrical Bailnccra. ao4 

ARTHUR J. weeo. m. c. 

Large Ito. is II louratcd chapter*. j(« pafcs. Clw^ 
PRICE, $a 50 

Tbla book crcat* of ;bc tubiect more from the ■land- 
point of pnctlcc than ihai of theory. The prlnclplca 
Of operation of Oat Bn(ine« ire clearly and tlmply de- 
•crlbcd, and then the actuAl conilrudlon of • half 
twrM power engine li taken up, »ie|> by »t«p, tbowlaf 
La detail tba miking of a Gi» Engine. 

FU*i come dlrectloot for making like pattemt; thltla 
fallowed by all the detail* of the mrchaalealoMrsiiona 
o( finlahing up and tilting the caanrgt Tbl* l» pro- 
fuaely llluair<lr<l wlib txauiifiii cngrailng* of the ac- 
tual work In progre**. ibowlog ibe mi>dri ol chucklof . 
turning, boring and taioblsc ta« part* lo tbe latlM, 
and alw plainly thowiag Sis Hatag up and ereclion of 
the engine. 

DIraeniioocd worhtac drawings give clearly tbe 
(ilea and form* of the vsrloui detail.. 

Tb« entire engine, with tbe cacepllon of the It' 
wheeli, U detlgned to be made on a aliipta S-lach 
lathe, with alide real. 

Tb« book cloaea with a cbaMcr oo Ascrtcan practice 
In Gaa Engine design and g1*ea «>mple rulea «o thai 
ao yoaecan Kgurc out the dlBenatona of timitar cnf Inea 
of other powera. 

(V Rvery lllaatrsiida bi tbU book U new and orl- 
gtaal. taaylhg bfSO Made «iprcaalr for tbla work. 



Conn.. New Haven. 

JOHN M, BARNAY, 
ja. MSMSaa am. mxibtv nr MaCHAKtCAi. ■■ciMaaaiL 
Spedallks : The Deiignincor Iron Working Machloc 
Took and Automatic MAchincry. The Detlgnlog of 
TooUaad Appltancet for the Kcononjc Production of 
Anklea of Manufacture K.«tlnuiet of Coat Kurnlabed. 
laTanlloni and InproTcrorrn Worked Out la Detail. 
SpecUkaOona Drawn Up. I'atenti Secured. Reg Itiered 
Solicitor. Aiaociate In Waahtngton. P. (J. Box ;oi. 

D. C. Washington. 

GEO. P. WHITTLFSEY, 
LATENT LAWYER AND SOLICITOR OF I'ATENTS. 
(Registered ) Wathlngioo L^n A fruat nidg 

III., Chicago. 

C. L REDFIEU), 

PATENT ATTORNBV AND 

DSSIGNKR OP SPECIAL MJICMINBRY. 

ROOM «<H. •«« DRARBORN ST. 

N. J.. Pateraon. 
WM. WALLACE CHRISTIE, MEM. A. S. M. t 

CoMat'LTtMO BNGtMBia AND MiLX AaCMrTBCT. 

Chimney and Boiler Dnign. and tmproeemeat of 
Draft. BoUet and Engine Hr^utn. Mill hulldlngaaad 
Satire Eoulpmeat Plannedand the CaoalnKtIaaSMpar* 
lateodcd Pcraonally. 

Savimga iKmrtmoM B'lu'g, pATaaHH, N. ). 



Ohio. Cincinnati. 

E. W. ROBERTS. M. E., 

Q*a KaoiKB Bxrcar. Autnob or Tua G«* Snotae 

HAJiDaooK. Aovica OM Ai-t.MATT«aa raaTaiaiMO 

ToOaaBaOiHea. Daatciri mam roa WAatf- 

rACTVBsaa. New iuba* baviLoraa. 

ROOM 41. COODAIX BUILDING 

Pa„ PhlUdelphia. 

WARREN E. WILLIS, M. L 
AdTtea. eatlmataa. dialBaa. •!&, aoaeanilac aaf- 



of 



Saonow W. Tas Bevaaa BviLsoMk 



kaowiadc*. 
enbpdffeil 



AIM an Aaierlcaa Book as 

Horseless Vehicles, 

Automobiles and Motor Cycles. 

Oparatad by Staam. HydrM^arboa, Electric aiid Pntumatic 

Motoft 

By OARDNER D. MSCOX, n.B. 

Autttor ol "Gaa, Gaaotlne aod Oil Bnclne* " and 

" Me<haBlcal Moveraenta, l^wera, Ueyicc* 

and Appliance* " 

Large I vo. 4}« page*, jie Uluttratlooa. Cloth, 

PRICE, $3 00. 
A Practical Trtatlae for Autamotklliata. rtanufac- 
turer*. Capilallata, Invcatora. Promotora, and 
I everyone Iniereatcd In tbe deveto f eat, 

care and u*« of the AutomoMla. 
I Tbla wi.-rk la wiltlrn on a broad bA»i«. andCOOlprlica 
In Its acopa a (oil description with lllu.iratioita, aod 
detail*, ol Ibc progresa and manuf aciurlng advance of 
one of tbe moat important (jinoratiooi of tbe time*, 
contributing to lite pleaaure and bik»ioc«* conveDleace 
of mankind 

The makeup and maiMaemeiil of Automobile Vehi- 
cle* of All kinda tre rerT liberally treated, and In > way 
ibat will be apprecia(t<{ by tboae who »re rraching out 
for a better knowledge of ihia new eta In loromodoo. 
I ThI* book l» op 10 date and very fully litu.traied 
with eariotaa Ijpea af Hor*eIe»* Carrt»ge», auiomo- 
Mle*.aa4 MoterCycle*, with many deulU of theaaae. 
It al^o conialna a complete l'»t of ibe AulomoMla 
and Motor Manufacturer, wtihtbrlr addre«M*,a* well 
a* a lUi of patents laaued tince il}& on the Automobile 
liiduttry. ^ 

REOEIITLY PUBLISHED. 

Gas* GasoUive and Oil Engines. 

By OARDER O. HISCOX. 

Third Edltloa. reviaed and much enlarged. }*] pecca. 
Lars* octaro. Illuotraied with ayo baamotS* 

Kngr.vl g* 

PRICE, «2. 00. 

Pull of genera! inlutnatiun at>out ibe new aad p apa 
lar Motive Power, Ita ecoeomr and eaae of maaaao- 
mcai. Ai«« chapten on HuUSKLESS VEHICLES. 
ELECTRIC LIGHTING. MARINE PRUPVLSION. 
etc. 

Mechanical Movemenis, 

Powcfi. Devices and AppUaocn. 

By QARDNBR D. HIBCOX. 

Large tvo. 40* bafts. •«<« Waswau— . with 

deaerfpUee test. 

PRIOI SS.OO. 

A Dlciioraiy ol Mechanical Moeeaeaia. ^••sr•, 
Deeice. and Appliance*. eAbraciaf aa iOsMfsatd 4«- 
Krlpil^o of tbe greairai earMty of ■attantral aaea- 
menis ar>d dte'cva in any lannac*. A iM«r taoeb an 
Uiuatraird aieckanica. me c ha swal SHwevcMa, devtca*. 
I appllancea, etc , etc 

I CV A aperial and detailed illaatrated dnalar atf 
any nl i^e*c buoka mailed oa r a q we at . 

ttr W« nubllah A line of teoks loT MlifclalMS. 
Mcdur i< ^. frtrntor*. Kngtneae*, Drsftaaaa. iMdasCS, 
an < .< trades, sad will tnid oar casslnca la 

an 1 pan af the treetd, free •■ laqaai 

te~ MaahovebaaktaaM (raetaaay paitaf 

ttie «^ii.i ^ij rrcclpt of prtca 

NORMAN W. HENLEY & SON, 



Ija P«a*aa« St. 



W**vVark, N >.. U. B A. 




and Tools for 
duplicate work 
save lots of 
money. Send 
us drawings or 

J corftdL model of Ihc machine required and we will get out the tools 
necetwry to produce your work for the least possible cost— or if you 
prefer, we will turn out the parts, ready to assemble, in large or 
small quantitict. We att fitted up to do such work quickly, accu- 
rately Uid ecooomically, and can save iwentv-five cents out of every 
doX^f that It would cost you to do it yourself. Write us for further 
inlormation. 

National Machine and Tool Co* 

253 A Street, Sooth Boston, Mass. 



RIVETERS, 

Steam or Pneumatic. 



SBNti POR CATALOGUE. 

BETHLEHEM FOUNDRY 
AND MACHINE COMPANY, 
124 hrotAhetd Ave., So. Bcthlcbem, Pa 




SUtloMfy. 



Winkiey's Self-Closing 

Dtist Proof Oil Hole Covers. 

Large oil boles and nnob 
stracted oil passages. Easily 
cleaned. Free sample for the 
akkitifT. 

EV CO . Hirtford, Cmk., U.S. A. 

• n* I hm CN>inklll « Co., \jmtm 

--,. - ., ,. » ^> .... Mrtll... «»-»»».«fcYV«i 




y> is. zjB w. X9ft. 
z 13 BL X le ft. 
(a. aGanrim 

Ko^ 9 Itccd IBPcr. 
Ka • 

14(0. 

xjaxasCL 



L BtmvM . 

Wood Tanks tor Platen. 

Pnache* B»d Shcvt. diffcmt c^MOtxa. 

No. a Diaaoad Wet GiiadcT. 

No. los yiacarm SplittiBB Skear. 

No. » Niacara Bcndi Screv Prcaa. 

14 ft. BoOcr Plate Plaaer. 

NEW nACHlNERY. 

M in. to 30 ia. Swiag Bvgiae I,aSb«a, 
lengths of bed. ^^ 

10 in. to «i> io. driO pro a t a. Koa. t. a and 3 
Cincinnati Uainfaal Miliiic MarMnr, 

No. 9 Cisciimati and Now a Hiaey MOUbc 

3[6 z j|6 x la ft. Gray Ptaner witi two 1 

Oar stock is too lance to detail in aa adrer- 
tisament. Write u» for mairijinery wanted, or 
resardiof what von may wish to excbaage or 
telir No trouble to answer cofluniiaiemttoaa> 
Mention MiiCH uxcxr when writinK. 

C. C. WORitER MACHINERY CO., 
35-40 Woodbridse St., • Detroit. Akta 

SALE. 

L. W. Pond Planer. 36x30x16 ft. in good 
order. Can be seen at Hoi joke. Masa. Also 
400 other new and second-hand machine 

tools. 

THE CARVIN MACHINE COMPANY. 
Spring 4t Varick Sts., New York. 

LIQUID AIR. 

T. O'Connor Sloane. Pric© f! BO. 
■obacrlpUoD to MActuyxxT. $9.00. 
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WE BUILD MULTIPLE 
SPINDLE DRILLS 




of every kind, with 
from two to twelve 
spiodles, and 
weighing from 300 
lbs. to 5 tons. 

Doa't bay till 
you have coDsulted 
onr catalogue. 



FOOTE. BURT & CO. 

Cleveland. Uhlo. U.S.A. 

AcBKTti HUI, Oarlte A Co,, Bo«ton aod Chicago. 

C. W. Burton, GrlffiOtt A Co., London. 

Henry W Pcmbody A Co . f»«rU. France. 




ONE LEVER 



fcrClrciiltrli 



cootrolB all the 
movementa of 
■piodle. Thi* fea- 
ture together with 
simplicity of con- 
BtructioD. great 
power and rigidity 
and ease of opera- 
tion place onr 
Radial Drills at 
the head of their 
class. 



THE WM. E. QANC CO. 

Qmm Cit) Ave. 4 PIa* Traa St., Cincianiti, Ohio, U. S. A, 



No. 3 Niw 
Light Miilir. 




HAND 

RACK, 

HAND 

SCREW, 

A«iD 

SCRCW 

POWER 

FUO. 



Machine Tool D«p't. 

MULTIPLE ORILLS. 

MILUNO MACHIIses 

itHAPCRS, Etc. 




WOOD 
TRIMMERS 

10 SIZES. 



Wiite 

Our 
NEW CATALOGUES. 




FOX MACHINE CO., 

8i9-8» H rr«*t8t,8pu<l Ripi4i, Mkh 



TYLER'S 



G)mbfnation Trimmer and 
Mitre Cutter. 
For Pattern Makers and Wood Workers. 

These machines are made eniirely of iron and 
steel and do the most accurate work. Will cut 
any ;mgle or mitre and plane the face of four differ* 
ent angles or squares at one setting. Save time 
and labor. Made in two sizes, No. 9 and 6. 

MITERING MACHINES OF ALL KINDS. 

J. L. TYLER, 

5J3 Washinglon Street, Lynn« Mua., U.S. A. 




I 



^^r J 



\^"( 



QLIYER 
WOOD 
TRIHNERS 
SAVE I 
MONEY 



T 



PATTERNS 



^ 4 



There i»n't the ftlighlest doubt abiTul Oliver Wood Trimmcn saving money. 
Too large a proportion of the best concerns enipIo)in^ pattern malceni have proved 
it. Don't put thw matter aside, saying "We liave one." If )irta havwi'i inve»ii- 
ga.trd our latent styles you have no idea nf the marvelaua improvement made. It 
it quite pn»<.ible that the lrimmt*r you have i» an old >rjle one. If »o, yoti will 
lo<^c more money by continuing to u»e it than a new one would (titt. If vow 
haven't any trimmer at all — well, you'd l>etlFr grt one qukk. If ymi xit >k«')>iMAl, 
»e will prove it to your satwfaciion and at our ciptniK'. A little torre^pondento 
won't cost you much and will probably stave you a great deaL 



AMERICAN MACHINERY CO. GRAND RAPIDS MICH. 



S4 
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\VHITCOMI3 PI^ANBRS. 

STANDARD IN AMERICA KOR KIFTY VEARS. 



Wh'itcomb Manufacturing Co. 

WORCESTER. MASS. 







Eufat>e»n Aaents: Sclitf, Sonnettthal Si Co.. London. 



(juiiav Diechmann At »ohn, Herlln. 



Fenwick Freres* Co , Pari* 



Accuracy, Power, Rigidity 

All these essential points, and many others equally desirable, 
•re embodied in ihe design of the '•CINCINNATr''PLANER, 
a high grade machine for planing metal. Sizes include 30, 
33< 36> 42 and 4S inch, all ntted with our Patent Combination 
Friction, which insures positive feed, when heads are taking 
their heaviest cuts. Safety Locking Device 
and Dirt Proof Table. Catalogue on request. 

The Cincinnati Planer Co., 

Works, Cincinnati, O.. U. S. A. 




COLD ROLLED STEEL 

IW STOCK. 

Strips and Sheets; BrIgKit Drawn. 

Cotd Rolled for Stamping. Hexagon. 

Cold Rolled for Drawing. Flats and Squares for Key. 

Cold Rolled for Saws. Flats and Squares for Parts. 

Cold Rolled for Springs. Turned and Ground Shafting. 

We shear sheets accurately to any desired width. 

Dannemora Tool and Self- Hardening Steel. 

T. WARD & SONS, 

BOSTON, MASS, 



EDGAR 

23-25 Purchase Street, 



Complete Installations 



FOR 



Electric Lighting and Power Transmission* 

Direct, Connected and Belted Generators. Open and Enclosed 

Motors. 

Thresher Electric Co.. '" X"%t. u.s.a. 



Almy's Patent Sectional 

Water Tube Boilers. 




Now used in ai passenger bcuii (rom 70 ftj 160 feet 
ioDg; 61 steam yachts from jo to iSo (ect lo«E; the U 
S. torpedo boat "Slillelo."'^ Numerous rreleht and 
fithing ■teamers. launches and stationary botiert are 
Ci*lDg excellent results. 

ALMY WATER TUBE BOILER CO , 
178-184 A(l«At « e- near Rhode St., PROVIDENCE, R. I. 



._ PATENT UNIVERSAL 

SCREW-CUTTINO . 

CeNTRK. DrPTM. ANiauC. - 

V» TWIST DRILL GAGE: 

J.WYKE&CO.EBostohMass.USA I 

MFRS FINE MACHINISTS TOOLS r 

FOREIGN AGTS -^ i 

CHalCHMCNril.LCO. CROSS ST lONDOM rNClAND ^1 

SOMUCHMOT 8. SCHUTTE, SPANOAUER STHAiSt 

BCHttN, GERMANy 




(Style of la and S4 sizet.) 

Measuring Machines. 

Measufinr screw, to, t6 or »o threads 

to Ihe incii. griduated to read tbous* 

ands or 3ids without calculatioo. : : 

m^^ The only Mlorometep that -wlir 

^^^F not lose i»8 siccufBoy by wear. 

SYRACUSE TWIST DRILL CO., SYRACUSE. N. Y. 

Chu. Cburchltl k C«.. i.lil., UudoD. £■!(., ApnU for Great Briuli 



Results that can 
be Proved. 

THE claim seems 
extravaiF&ot 



1^ 

Adjustable Seif-Op«n!ng 



that our sel f-opeomg 
and ad just able > crew 
cutting Die Heads 
save 50 per cent over 

Screw Cutting Dit Head. . . ^ ' ^ ., 

° dies, but a weelcs 

practical use will prove up the results 

and establish the accuracy of our asser- 

lion. These Die Heads are made in 12 

regular sizes; ^ in. to 2}^ in., the site 

indicating the /art^t's/ diameter the die 

is designed to head. When the regular 

size will not meet requirements we make 

the necessary changes to suit the work 

or machine. Write for illustrated circular 

giving full details. 

Geometric DriU Co. 

f estYille, Coaa., D. S. A. 

PORBiaN AQEHTS. 

BoKUnd. Cbas. Churchill & Co., Ltd., London and 

Birmingham. 
Germany. 5e Pries A Co.. Do^aeldorf and BerlU. 
Austria, De Fries* Co., Vienna. 
Belgium, Ad. Janssens, Brussels and Psrta. 
France. H. GUenzer A Perreaud, ParU. 
Holland, Wynmalen & Hausmann, Rotterdam. 

ExMbitioA It Phllk Bourse In chArg« of J. W. Cr^ftr. 



Le Count's Cast Iroi 

JACK 
SCREW 

A strong, well 
made tool for use 
as blocking on 
Planers, Drill 
Presses, Milling 
Machines, etc. Made in 6 sizes. 

Send for catAlogue of xnAChiolsts' tooi&. 

WM. G. LE COUNT, 
Post Office Box 450, So. Nonvallt. Coon. 





You have a Dog lor vour Lathe : 

But have you a Clamp tor your Planer. 

Milling, or any other machine to clamp your work 
down quick, secure, reliable and without injury to 
your machine? 

A sample pair will be fuml<>hed at fs-sa and If net 
satisfactory we will return mone^. 

Rani-Lambrecht Stamping Tool & Mfg. Co. 

6th and Spruce Stt., ST LOUIS, MO. 



For Dynamos, 
Trip Hammers 



or 



other Heavy Work* 

We manufacture a solid web pulley especially adapted 
for extremely severe work and guarantee that it will do the 
work specified, no matter how heavy. Style D. built of 
selected, thoroughly seasoned maple, having an iron center 
fitted with key seat and 



set screw, is the lightest, 
strongest, stiffest and 
best finished Dynamo 
Pulley on the market. 

The Gilbert Wood 
Split Pulleys are univer- 
sally acknowledged to 
be as perfect, both in 
material and construct- 
ion, as it is possible to 
make them, and can be 
used successfully where- 
ever a belt can be oper- 
ated. Excel all others in correctness of balance and trueness 
of running. Write for illustrated catalogue and price list. 

Saginaw Manufacturing Company, 

Saginaw, W. S. Michigan, 

SALES AGENCIES IN AU, THE PRmapAL crxiES IN THE VORLO. 




STYLE D. SPECIAL PULLEY. 



**■» YoBK Bkamcn, ,4 Dey Street. 'Phoa« i«7 ConUndt. 



% 



■ble Addrn*. Eof r»T«. A. b. C, And t.irl>cr « Codrt. 



CHir4|x> BiAMCH, 3] South CuiaI Strwi. 



JENKINS BROS.' VALVES 

•re mRDufactured of the best steam metal, and are fully s:ii«ranteed. 
Why axperiment with cheap valves f If yoa want the BEST ask 
your dealer for valves mannfactared by Jenkins Brothers. Re- 
member all genuine are stamped with Trade Mark like cut. 

JENKINS BROTHERS, New Vor1(, PhlUdelpbla, Chicago. Boatoa. 




THINKING DOLLARS 

into your pocket ia what yoa can do when 
you take your mechanical thinking appa- 
ratus down Into your engine room «nd pat 
it In operation oo your stcaoi plant. 

It your engine over or underloaded i In 
either caae you are waatlog money, and an 

iMPBOVrO ROBBKTaO.'t THOMf>«OM Ihdica- 

TOR will decide the qnestioa and tell you 
a lot of other thinga about the operation 
of the ataam in your eugioa cylinder. 

Are you nullzing the waste beat from 
your exbaa*t iteatn to beat tne wtiter for 
your boiler ? No ? Burning more money 
rlebt there. Yoti waot one of our Peko 
Water HcATcaa to help aome dollars Into 
your pocket. 

Is your tteam full of water when It 
enters the cylinder } If so, some fine 
■ummer day you may And your cylinder 
bead blowa out. A Htna Et.tMiifATOR 
coats lets than a repair job of this kind. 

One more think on the Packino auea- 
tiOQ, judiciously bestowed, will result in 
an order for some EUREKA— the t>est. 

JAS. L. ROBERTSON ft 50N5. 
aia Pulton St. New York. 



TUBES 



SCAMLESI DRAW! 
BRASS and COPPER. 



OFTICCa I 

BOSTON, 

187 Milk Stpwat. 

NKW YORK. 

80 Gold StrvoC 

PHIUADBLPHIA, 

848 The Bourw*. 

CHICAGO, 

S7e Tb« Rookery. 




Sellers' 
Rcstdrting 
Inlecfor • « « 

strictN first 
chir 



M^^^^^^Ljm moderate cost, 

W^^BBgi Perftctiy *txio- 

^^■Sl m*iic.h*in»id€ 
^^^K^^^ fjMfft of espM- 
^^B cltits. Mnd 

rslses ^iiiitf momfHff vkth hot » 
add pipes, vtrf ttmpU, Has fern 
pAfts *nd is tAsify rtpjdrtd. AUpAfts 
InterchjingejMt, made of the best 
bfonse, *.nd the ^uorknumship is per 
ftct. Send for spedtl C4t*iogtt€ de- 
se r ip Hve of this Rector. 

JENKINS BBCOTHERS. Sillta^ A«mci^ 
NcvYoik. &Man. PhllA. Cbtcaga. 



Dixoa's 



Graphite 
Compound 

FOR JOINTS AND SCREW THIt£AOS. 



Is Car sap«nor to red lead or other cements for making all pipe 
aod joint conoectiona whether Gteatn. gas or water, as it makes 
• tighter joint aod one that can be taken apart at any time with 
and without injury to pipe or toola, 



Joseph Dixon Crucible Co., 



•iRCUtan ano 



•aiiPkt, Jersey City, N. J. 



DIXON'S 

PURE FLAKE 

GRAPHITE 

SaTcs Horse-Power, Cools Hot Be^rtngrs, Prevent! Frie- 

tion. Increases the Lubricating Power of all OiU 

and OrtJUUif and is indixpenxiUe to 

every Engineer »od Machioirt 

lA hundreds of ways. 

fON •aiim.cs ano roiL iNroAtsariOM aooncaa 

Joseph Dixon Crucible Co,, J<n<y City, N. I. 



■ 




J. 



The Billings & Spencer Gd,, Hartford, Conn,, u. s. a. 
Drop Forgings and Machinists^ Tools* 



Bjtil Pein, 

Straight Pein. 

Cross Pein. 

Boiler Makers' 

And 

Horse Shoers' 

Hammers. 




Drop-forged 

of best 

tool steel. 

Si Be, shape and 

"hang" of the 

handles 

is correct. 



The attention of the Trade is called to the superior line of Hammers made 
by this Company. Hammers sold with handles only. 

EVERY HAMMER STAMPED WITH OUR TRADE MARK, ^ 

QUALITY and QUANTITY COMBINED 

Are found in the new Cincinnati Upright 
Drills. This is a strictly business producing 
machine. Each part is right and for a purpose. 
No fancy talking points — only facts and neces- 
sities. Will you have a catalogue — free? 

CINCINNATI MACHINE TOOL CO. 

Western Ave, & Frask SU Cinciiiiiatl Ohio^ U.S. A. 




Biabliah«<l tOO. 



LORING GOES & GOMPANY, 

Difficult Hardening 
and Tempering specLity. 

Worcester, Mas& 



Origiiuton of the "Pyro-Caldc 
Hardeoiog Process. 



Ifs a Nicholson. 

That's all you need to know about a File. 




It has 



IWany Imitators, but IMo Competitors, 



Famous 

won 

Temper and Cut. 



NICHOLSON FILE CO., 

I^ROVIDCNCe, R. I., U.S.A. 



{iitniltrcrsj 

Wilmington. J)e!.b5A- 




>^x 



Oesleners and BuUdert or 
Machlnerr (or RoUInc 

and Slininc 

SHEET METAL 

forPunchlne. Cupplne. Drawing. Sumping. Embossing, 
Spinning. Trimmine, etc. Also Rivet Machines and othar 

AUTOMIITJC MACHINERY 



THE W4TERBUB"' 

FARREL FOUNDRY 

ANOMACHINbCO., 
Watehbuhv. Comn., U.S.A. 
and Machines 




J. M. Allen - • 
Wm. B. Fhahkuh 
P. B. A1J.UI - 
r. B. Pl««cs 

L. B. B«A|N>RD 

L. F. MlOULSBRaOK 



PrMldent. 

- Vice-President. 
Second Vlc«-Preside«L 

- Secretary. 
r-c«surcr. 

^ Asslttaoi SecraCAry. 



SENSITIVE DRILL PRESS 

TOOL ROOM & GENERAL USE 

THEKNECHTBROSCO. 

\'i«iMu:. CINCINNATI, O.U.S A 



THE W. P. DAVIS MACHINE CO. 

IlOriIE!«TEtt, N. Y., V. 8. A- 




FINE UTHES. 




2 X 24 Flat Turret Lathe 

I For the Rapid and Accurate Production of Lathe Work 



WILL BE FOUND AT THE 



Paris Exposition of 1 900 

In Secttofi No, XV, Space No. 10, at Champ de Mars. 
In Section No. VI. Space No. 2, at Vincennes. 

Our Exhibits will be in charge of a competent corps of salesmen 
and operators wiio will be pleased to explain and demonstrate the 
saving in cost of production that can be made by the use of our 
machine on the various classes of lathe work in which the enquirer 
may be interested. 

All parties desirous of reducing the present cost of their lathe 
work from 50 to 7s percent, and yet maintain the required accuracy 
and finish, will be amply repaid by calling on us. 



The only 2 x 24 Flat Turret Lathe on the Market To-Day Is Sold 

*w tha United States and Canada bv Jones & Lamson Machine Co.. Spriasfield, VersKMit. 

la Boglaod, Scotland and Ireland by Joae^ St Lamaoo Machine Co., Kxcuag* BoUdlUfs, Staphensoo't Pta««, Binalnghan, 

Id Oermany, Holland, Belgium. Switzerland, Aastrla-Hungmry and ttalv by M. KoyWBMia. CharlotttnstnuM iia. DuMoIdorf, 

In France and Spain by Pb. Bonvilhan, 6, Rue Blanche, 6, Parli, Pranc*. 

la Sweden. Korway. Damnark and Finland by Aktlebolaget Verktygyimisklner. CentnlpAtatSet, Stockholm. Swedas. 
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AUTOMATIC GEAR CUTTING MACHINERY. 



GOULD & EBERHARDT, 



NEWARK. NEW JERSEY, 
U. S. A. 



{ScMi'CiiAkDT A ScHirrrv, Berlin, tbloctir, Vienna. Rrua>cU. 
StotkholaL SL Pr»cr»bur|f, 
loNK Lahi-, a Soh«, Jobntione. Scotland, and RngUnd. 
koui Kkimt A Co.. Paiia, Franc 
Sauc, SoHiiajrTHAi. A Co., Londoo. EAcUnd . 
WMirm, Child A Hurar, Shaprr anJ Orill I'raM AftV V>ctm». 



•CLLINC 1 U lui.r>M<H-v.<X 
ACKNTt I J M»««i*u. AM 



AM 



'•wVork. 



u 
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Shaping Machines 

15, 16, 18, 22, 26, 30, 34 and 48 inch, 

Walcott Shapers are of the first quality as to workmanship. 
The ram is of unusual stiffness, and an original feature with us 
is the projection of ram over table. Stroke can be instantly 
changed while the machine is running and the speed of tool is 
the same throughout the cut; unusually quick return. 




34.INCH GEARED SHAPER. 

This tool possesses all the above features antl is also arranged to admit 
long shafts through it for the purpose of cutting key ways. The bear- 
ings for platen on cross-bar are deep and long; the angle piate is fast- 
ened to platen by a solid lock in a substantial and accurate manner; 
gearing is very strong; tool-head graduated, and swivels to fifty degrees 
from the perpendicular. 

SEND FOR CATALOGUE OF OUR FULL LINE. 

Geo* D* Walcott & Son, Jackson, Michigan, U«SA. 

Our Tools can be wen at the rstablisbmeats of 
Buck & tfickflun, London, England. Fcowick Frerrs & Co.. Paris, France. 

Mc DoweU, Stocker & G).. Chicaijo, III. Montgomery & Co., 105 Fulton St, N. Y. City. 
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in^i^^uiit Some TimeSaving Features 




Dividing head and quick return crank placed on 
same end of table so that no time is lost in moving 
cutter to and from the work. 

Cup shaped plate on Uividinjj Head provides for 
revolving dividing head spindle direct, in spacing 
small work. 

Vertical Shaft placed at oblique angle, so that 
operator may make two atljustments simultaneously 
without changing his position. 

Operating handles made in clutch form to suit 
position most convenient to operator. 

Dividing head may be quickly set at any angle 
and when set. clamping has no tendency to move it. 

Oar 1900 CjkUlogue A ^Itt give you oihtrs. 

The Cincinnati Milling Machine Company, 

ONaNNATI, OHIO, U.S. A, 

HvtQnAti AowT*: ScknclMrdI ± SctaUlte, Merlin. Vienna, Biu*m1*, Siockholm, Coloene, St. PctcnlrarK. Kew Yoik. Adolphc JaiiMCiu, Pmrtt. ClUt. 
ChorcblU * Co., Lonilon, Btrnlnchtin. M«nchMler, QUngow. The N'llei Tool Work» Co.. j<j Virtori* St , London 



Our new 14-mch 




Exhibits a/ Paris—Chimp de NUrs. Space t. Block IV, 
Vincennes, Space 2, Block TV. 



Lathe. 1 

The bed is of a new form, ^^k 



of a tubular cross section, 
of great depth and width 
andofunusual strcngth.The 
head and foot-block are 
fitted to the bed with a V 
at rear and a flat track at 
front. The carriage is fitted 
with a V at front end and 
a flat track at rear, which 
construction permits an 
additional amount of metal 
in the cross bridge of the 
carriage, thus strengthen- 
ing what is usually its 
weakest part. The spindle 
boxes are of large dimen- 
sions; the cone pulley is 
large and has five grades 
for a broad belt giving ten 
speeds to spindle. Auto- 
matic longitudinal feed 
stops in either direction 
are provided for the car- 
riage, and many other 
points of improved me- 
chanical construction em- 
bodied in this tool. Write 
for price. 



THE PRATT & WHITNEY CO., Hartford, Conn., U. S. A. 



rORBICN REPRRSBNTATIVBS: tendon. BntUnd-Buck « HkkmAo. ■ ind « Wbltecbapel Ro«4. Psrik, PrMn-FMwkk Pf«n« A Co . •■ Rm »Urt«i, 
Berlio AOd Duaacldorf, Gcrtuny. and Vlcaoa. AuUrU— De Price A Co. C«pe<ibjftgen, D«l>««rfe-V, U9W<tiwr, SCQCkbote, Sw*4«»— Alnitb«l«<ei V. UeveMT. 

- - - .- ^ Bp»>«to lew— A Wllfttrewe. 



BRANCHES : New Yo«<(-i*j Ubtrxy Sueet. H4«to«-i4« 



a. CopeabAgen 
Peer! Sirwi. C 



MicAoo— 4a Bowtk CaoaI StfCec 
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NILES TOOL WORKS CO 



HAMILTON OHIO. 



TOOLS 

AND 

RAILROAD 
SUPPLIES. 

OFFICES : 
NEW YORK: J36-I38 

Liberty St, 
PHILADELPHIA : list 

and Callowhill Sts. 
BOSTON: 65 Oliver St. 
CHICAGO: Western 

Union Building. 
PITTSBURG: Carnegie 

Building-. 
ST. LOUIS: 6J5N. 4th St. 
LONDON: 23-25 Victoria 

St^S.W. 




8 FT. BORING AND TURNING MILL. 

AGENTS: 

STOCKHOLM : Ak. V. Loweoer. HELSDSIGFORS : Ver oer Hult. 

BRUSSELS : Adolphe JaDsseos. ROTTERDAM : Vin Rietechoten & Houwcot. 

JOHANNESBURG : Sheriff, Swingfey & Co. 

iiiiiiuiiiiiiiiiiiiMiiiiiiiiiiiiMiiiiiiiiiiiHiiiiiiiiiiiiiiiiiimiiiiiii tiiiriMiiiimiMimiiiiitiiiiiiiiiiimHMiiiMiiiiiHiiiiMiiiiniiuliMiimiliiliiMuiiiitiiiMitiaiiMttiMimiiiiiiiiiiiuiimiiiiiiiiM 



PARIS : H. Glaenzer & Perrejod. 
COPENHAGEN : V. Lowener. 





I Lathes and Drill Presses are guaranteed to give satis- 
I faction — if not found to be as represented, they may 
I be returned at our expense. In design these ma- 
1 chines are of the most improved and modern type, 
I and the workmanship throughout of the highest 
I character. 





•» 5 



Drill Presses in the following 
si2cs — 12 in., J6 in, 20 in, 21 
« in«, 24 in., 25 in., 32 in., 36 in., 
40 in., and 44 in. 
Engine Lathes — 14 in., 16 in 
13 in, 21 in., and 25 in. | 

I ILLUSTRATED ORCULARS MAILED ON REQUEST. Radial Drills— 76 in. and 110 in. | 

I THE HAMILTON MACHINE TOOL CO., ""^SZtS^^. u^a. | 

i THE GARVIN MACHINE COMPANY OF NEW YORK HAVE THEM IN STOCK. | 

§ Hamilton U 35 minute* from Clnciniull, viit C, H. A D. R. R. TniM atshort InterTali. Vititon always welcome. S 

uiHniim]iiMiiHiiiiiii)iiMniMiniiiiiHiiiiini)iiHiiiiiiiimiiumiiiiiiiiiiimiitrimiiimiiiiitiniimiiiHiiietii)ir[iiitit» 



August, 1900. 



MACHINERY. 



37 



Niles Electric Traveling Cranes. 



REASONABLE DELIVERIES. 




FOR SPECIFIOATION8 AND FULL INFORMATION APPLY TO 

THE NILES TOOL WORKS COMPANY, 



136-138 LIBERTY ST., NEW YORK. 

CHICAGO: Western Union Building. PITTSBURG : Carnegie Building:. 

BOSTON: 65 Oliver Street. PHILADELPHIA: 2xst & Callowhill Sts. 

LONDON. ENGLAND: 23-25 Victoria Street, S. W. 



L 



We extend a cordial in- 
vitation to all interested 
to visit us at the Universal 
Exposition, Paris, at *CVn- 
cennes, U. S, Machinery 
Building, Space 9, 




In One Hour 

ONE MAN can do as much work 
cutiinjT key-seats with this machine as he 
can in 120 HOURS working with 
sledges and chisels the old way. 



FOR SALE BY 

Walur H. Putter. ia6 Lkh«flv ht., Nw 
York. 

U. B«lrd UmehXnwj Co., Pltub«rg. P*. 
Hill. C1ark« A Co . Cbtcur- HI 

EUROPEAN AGENTS. 
J«mn Rttchia. 49 Be Bsocli ftqmn. 

^eU(, SaSAMiltel * Co., Lottden. 
\dplM JaatMat. Paiii. 

burg. 

BUILT BY TK« 

Morton Mfg. Co. 

OMu« ••«! I'*.u«r, 

Mi.tk«goa H«%hk. Mkh, MZJi. 

AliM build«r« o( BtoUpaarf Kcyvnf 
Catur«. PorUbU RMwr* m>4 Draw Cat 

troa Sbapcra. 
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STANDARD TWIST DRILLS. 




TRADE MARK. 



STANDARD TAPER REAMERS. 





MANUFACTURED BY 



THE STANDARD TOOL CO. , 

STANDARD " IMPROVED " DRILL CHUCK. . a»a-i 2?e Cntr.i A.... ci...i.nd. Ohio, u. s A. j 



u 



Catch up'' with Orders 



Can make qutck shipments 
and prompt delivery on 
this tool. 




and Increase the Capa- 
city of your shop • . • 

By investing in PorUbte P(ywer Tools, Espec- 
ially valuable for Engine Builders or for work 
on heavy machinery when shafting is not ac- 
cessible and where direct electric current can 
be had. The arm of our PorUble Eltcirlc Drffl 
carries the enclosed type of motor geared 
directly to the drill press. By a controlling 
arrangement for motor and back gearing on 
drill the machine can be run at several speeds 
suitable for different sizes of twist drills, prac- 
tically the full power of motor being obtained 
at ali these speeds. 

We also manufacture Electric Portable Drills. Rope 
Driven Portable Drilling Machines, Electric Furnace 
Mouth Drills, Electric Horizontal Truck Drills, Elec- 
tric Portable HoriKontal Drilling and Boring Ma- 
chines» Portable E'ectric Wood Planers. 

Pneumatic Chipping and Rivet- 
ing Tools and Machinery. 

&c . &-C.. &c. 

Write for catalogue and prices on oar complete 
line noTv. 

Thos- H. DaUett & Co. 

York Street, Philadelphia. Pa,, U S. A, 




Natlonail Heading, Upccttlnrand PorglDg Machine, 
mide la 7 sire* and wltb capacity to 4 Inch. 



Bolt and Nut Machinery. 



Bolt Cutter«. Nut Tappers. 

Heading, Upsetting and Forging Machines. 
Heading Mactiines. Nut Machines. 

Nut Facing Machines. 

Bolt Pointers. Washer Machines. 

Forming and Bending Machines. 

Shears. 

Spilte Machines. 

Automatic Cold Rivet and Bolt Header*. 

Repmentcd In European CountHea by leading machinery dealer*.^ 

WHITE ron catalogue a. 

THE NATIONAL MACHINERY CO., 

Tifflfi, Ohio, U. S. A. 

Cabt« addrcM, "NaUooal Tiffin." CcxJei ute6, Licber*s and Western Unloo. 



i 
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McCabe's Patent Double Spindle Lathe 



A 2^INCH SITING Back {carcd 
II (o I for doing the common 
noge oi work. 

A 44 INCH SWING Triple geared 
22 to 1 or with Geared Face-plate 
66 to I tor doing the heaviest clane* 
of work up to the full swlog. 

Swingi as much over Ibe carriage 
(39 iocbea} ai in regular 54 la. 
Ulhe. 




Combiiics two complete Lathes in One 



Has Hollow Spiodlc 2Mn. bole and 
WIDER RANGE of SPEEDS, 
FEEDS aod thread-cutting capac- 
ity thai] any regular style Lathe. 

Adapted for all classes of work, bodt 
Urge Aod small, aod coats but lltU* 
more thaa aa ordiaary sice lathe. 

Seod for catalogue and see tlw Ust of 
shops that have them. 



J. J. McCABE, 14 DEY STREET, NEW YORK. 

Wanted: Adverse Criticism-Experience 

We have received a large number of very nice letters from our satisfied customers telling us of 
the advantages of the Greenerd Arbor Presses. We have received a larger number of checks 
paying for presses sent on approval, without any word good or bad, and we have also received 
a few (loo few) letters from our customers telling us how to improve the press These letters 
have had our best attention, and in nearly every case they have resulted in a decided benefit to 
us They have certainly been cheerfully received, and we want more. 

We want you to tell us how the press yo 1 have could be improved to do your own particular 
class of work better, or how to change the press so it would become even more popular m the shop. 

What are the disadvantages? Where are the weak places? 

NAPOLEON SAID: " Tell the b*d ne<ws first: the good can watf." 
Awaiting an early reply, we are, Yours for progress, 

-^^" EDWIN E. BARTLETT, 308 AtUnUc Ave.. Boston, Mass.. U. S. A. 




Lifts 00 the Return Stroke. 

The Challenge Power Hack Saw has a positive feed on the 
forward stroke, but the blade is automatically relieved on the 
return stroke, thus preventing dragging over the work. The 
Machine is also provided with adjustment forsawing toa depth, 
which permits it to be used for Slotting as well as Cutting off. 
5AW5 METAL UP TO 6 INCHES. 
Prk«, Including six mws, $50. WrIU for clrcuijur«. 

WorccBtsr, Jap 6, t^a*. 

Tms PATtsatoM Tool tt Surrur Co., Dsytoo. Ohio. 

OurruiMSM:-] b«vc now u«cd rour Challenge Cower Hack S«w lone CAOOffe to eoa«lMC 
Bc ihat jrou have the hrtl Power Saw Ihat I haTc crer mco. The fricuoa dertee to reHetrc 
tbe saw on th« bark itroke and alto to put prcsiurc oo the culttny ctroke. Is so aissplc, yet 
•fitctlvc. that one wondera why ihit haa not been thouahl of bel>^re I uae lb« taw for quit* 

' It c 



■ farietjr of worVi otber than cutting up tiock. t>ui (iad 

Vours truly, The Geo. Iturnluiiu Co 



pecUII) useful in ilottlnir work. 
Per f. R. 



The Patterson Tool & Supply Co., 



DAYTON, OHIO, 

U. S. A. 




IRON ft 

MACHINERY 



U-BAIRD 
MACHINERj^? 



High Grade* Labor Saving 

Machine Took and 
Machinists Supplies. 

123-125 Water St., Pittatmry, P*. 




T^CHINE 




We hsve d Idrgt stock 
of new and second-hand 
machinery. 

Send for prica Mid 
p^fUcoUrt.,,. 

Ctt»legu€ en *t)plic*tion. 




Clean Accurate ♦ . ♦ /"^ j i 

Iron and Brass v^S^SXin^S* 

Do 

You 
Want's 
Them I 



AMERICAN MACHINE 

& FOUNDRY CO., 

Hanover, Pa., U. S. A. 




FORCINGS 

OF EVERY DESCRIPTION 

For Tools, Parts of Mjichines, Etc 

Send us sketch or pAttems 
for estinuiit. 

WYMAN & GORDON, 

230 BRADLEY ST., WORCESTER, MASS. 



Pipe Threading and 

Cutting Machinery.... 

Thit engraving shows our Portable Hand 
Pipe Threading and Cutting Machine, with 
standard adjustable quick opening and 
closing die bead, and improved cutUng-off 
knife. Wide range of work and quick 
- changes from size to size of pipe. 

SEND FOR CATALOGUE 5. 

THE MERRELL MFG. CO. 

60 J Curtis Street, Toledo. Ohio, U. S A. 

EuRorxAN Office, Fairbanks Co., i6 Great E«»(- 
ern Street, LodiIoq, B. C. 



STYLE A IN USB. 



For Bit Braces. 
Chiin Attichmerds 
And Scrcvj Feed. 
Ttiis time and 
labor saving Tool 
can be quickly ap 
plied, works easily 
and drills metali 
to I inch bole. 

Well finished, 
strongly made and 
moderate in price. 
Three styles. A 
AA and B. Send 
for prices and full 
description 

DUFF MACHINE CO., 

a WMItm Ave, 
LOWELL. MASS, 



The "COLUMBIjS 

Automatjc 
Universal 
Feed, 
Hand 
and 
Power 




PIPE-CmiNfi 
and THREADING 
HACBINL 

La.test Improved. 



5end for Catalogue No. 5. 

COimmiS MACHINE CO.. '"Z^^a- 

SPLIT SAFETY GOLURS 

Write for prioea and dltcouata. 
IRA B.SMITH, 70 Main St., BrIstolpCt. 






OurJWire Straightening and Cutting Machines will soon 
pay for themselves. Estimate what it costs per day to have 
wire cut for you and compare with 
the price of our machines. 

Write as for piriicaUrs. 



The F. B, Shuster Co. 

Fonnerly John Adt it Son. 
New Haven, Cooxi., U. S. A. 
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The Bard Adjustable Bushing. For Hand Die stocks. 






The Bushing is made to fit any die 
stock in place of the common ring bush- 
ing. Adjustable lo all sizes of pip« and 
bolts. The adjustable bushing always 
guides the pipe perfectly to the center 
and insures a straight thread. 

May always be left in stock. 

Put a BARD ADJUSTABLE BUSH- 
ING on ever>' stock you use, and save 
time and money. 

MANUFACTURCD BY 



The Armstrong Mfg. Co, 




New York OfVloe, I 39 Cer>tr« Street, 



BRIDCEPORT, CONN. 



The best method of Welding Machinery 
STEEL to TOOL STEEL for Dies, 







MARK 



affording a perfect union of metal itself is 

ELECTRIC WELDING, 

Our Articles of Manufacture 
Demand Recognition, ♦♦♦ 

THEY COST NO MORE THAN THEY'RE WORTH. 

.... SEND FOR ILLUSTRA TED CATALOG 

The Standard Welding Company, 

CLEVELAND, OHIO, U. S, A. 



PNEUMATIC HAMMERS. 



Made in three sizes. 

For heavy chipping and 
calking and light riveting. 

General chipping and 
calking. 

Light calking and flue 
beading. 




Send for catalogue of Pneumatic Tools. 

THE CLEVELAND PNEUMATIC TOOL CO., 



CLEVELAND, OHIO, 
U. S. A. 



THE LATEST COMBINATION. 

Staw 1 General 

Flexible 

Shaft lOOS^^ ^tT— Co/s 

and tools ^SsSb^. f'^'^^^fl^^ u»^^> 
with the ■ ^"^ ' l|^^^ mm. 

Unequaled a* a portable tool, for drilling, grinding, boring, reamtog, la any place inyourihop, <f 
nowrerer difficult of acccM. Let ui send you our CaialojTue A. It vriu intereal you. 

STOW aEXIBLE SHAFT CO. '"- ^.^1^^'^:;":::^'*"* 



DIAMOND 

TOOLS 

FOR 

MECHANICAL 

USES- 



TH08. L. DICKINSON, 4S Vesey Street, New York City. 



Stevens' Tools.* 

Centre 
Punches. 

3 Sizes. 

We use nothing but the finest drill 
rods and every punch is fully guaran- 
teed. i-4, 5-16 or 3-8 in. diameter. 





Sure Grip Wrench, 

No. 163. 

A handy steel tool that will hold taps, 
reamers, drills or any tool that can 
be put in it. Wilt take either round, 
square or oval tools. 

Send for oar caUtogae sho^uhtg 
full line of fine tools. 

J. Stevens Arms & Tool Co. 

p. O. Box 5709, 
CHICOPEE FALL5. MA5S., U. 

Wire Mills, 
Wire Nail Mills, 
Chain FactorieSe 

Complete or In part. 
Designed and Built. 
Write for Catalogue. 

The Turner, 

Vaughn and 

Taylor Co., 

CUYAHOGA FALLS, OHIO, U.S.A. 

CaUi Address, Vaughn, Cuyafall*. A. B. C. nai 
Atlaotic Cable Directory Codes w«e<>. 

CUTTING-OFF, 
MACHINES. 

THE HURLBUT A ROGERS CO. 

SOUTH BUDBURY, MASS 
K^llbk KftHm, Cluu. Cburchlll & Co., Lia., U?ii4nm ud BlrKb* 
fl«mu A(.iiti, SchKtavdi A Bctaattii, B«iU mmi Tlnaa. 



* 



Fitchburg Tools 





Up-to-date in paltcrn ; perfectly finished; strone, 
well fitted and stiff. Every machine carefully 
tested before leaving the factory. Lathes 14 in. 
to 60 in. swing. Shapers 14 in. and 18 in. stroke. 
Planers, Horizontal Boring Machines, Drilling 
Machines. Catntogtie nudledon reqnesi. 

Fitchburg Machine Works, 

Fitchburg » Mass., U. S. > 



MlllldK Machines* 

Cold Saw Cutilns Off Machines. 

Borins Machines. 

Slottlns Machines* 

General Machine Tools. 




/^v? 



NEWTON MACHINE TOOL WORKS, Ine., Phlladtlpbia, U. S. A. 



Screw Machines^ Turret Lathes, 

Fox Lathes and Monitors* 



PLAIN AND UNIVERSAL. 



We manufacture a full line of Turret and Brass Working 

Machinery. 

WINDSOR MACHINE CO., "~?^!'a7'^" 




^^^^ Our New Slock or Shaftia; 

Straightening Machines 

save time and money und avoid all c" anger 
of injaring or defacing finished work 

CoQvenieot. easily optrated. 

low ia price. Made in thrte 

sizes. 

Send br drculsf and prices. 



D. A. COREY, 

New Bedford, Ma*., U. S. A. 



Do You Bore Cylinders ? 

THE HORIZONTAL BORING MACHINE, the mot »«uf*te ind the 
iiKMt rapid Tool (or all boring operatloos. Wc maaufachire thli MacUne 
ai a «p»clalty. Three rirtt, t>aring-bar dtamctcn being 2^,3 sod A la. 

rtipectlvely. 

SEND FOR CIRCULAR. 

Newark Machine Tool Works, 

NtWAKK. N. J. U. S. A. 

lASdrcM: *'BINaBE,KSWaRK.N. J ' UebcrvOwla VewL Oer w a s asi l IWsch Cor T > •yftmaimm 
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They Abolish Slow 
and Costly Methods 
of Manufacture by 
lathe and Planer. 



BeckepBrainard 
Hilling Machine Co., 

HYDE PARK. 

.nAss. 



Turrets 



for 



Upright Drills 

Will go on any make or si/e* 

CATALOeVKS StftT ON APPUCAnOM. 

The Geo. Burnham Co. 

21 N«nMM SU WorcMtisr. Mm*. 



1 




These Screw Cutting Tools, which we hr»t 
introduced when the "jam plate" was the 
only thing in general a«e. are now approved 
«nd adopted almost everywhere. The work 
they do is much better, a»d it is done with far 
lees difficulty than by the old methods. 



WELEY & RUSSELL MFG. COMPANY, Greenfield, Mass., U. S. A. 



Taps, Dies and Screw Plates. 

We manufacture and carry in stock a complete 
line of Screw Cutting Tools. All sizes and! threads. 

Send for cata.Iog:uc and price list. 



^luiHTifmrmrnw 



inniiiiiiiiiiiiiuii. 



S. V. CARD MFG. CO., Mansfield, Mass., U.S.A. 

MACHINISTS' HAND TAPS 

in all threads and sizes. Also 
a full line of Screw Plates, 
Dies, etc., for Bicycle, Elec- 
trical and Machinists' work. 

yVyV7!/yy'/T>'/'/-/VVr/y^ Sfflrf for Cii*Iogae tnd prices. 

immimiiiium The E. F- Rcece 0>. 

Greenfield, Mass.. U. S. A. 




Evans Friction Cones 

FOR VARIABLE SPEEDS. 
Nearly 6000 sets in successful operation 
in this country and Europe, transmitting 
from one to 40 Horse Power. Send for 
illustrated catalogue. 

G. F. EVANS» 85 Viter SL, Borton, Mass., U. S. A- 

C. W. BurlOD, GHffilbs A Co., London, Agenta. 




NAME 
PLATES 



FOR 



MACHINERY. 



We make lume pUta for aome 
of the largest makers of macbloery 
la the United SUlei, and we 
would be pleased to tend yoo 
cample and quote price. 



Nq Pfate too Urge or too suH 



Murdock Parlor Grate Co. 

193 Boylaton St., Boston, Mass., U.S.A. 



OUR SPECIALTY, 



Automatic Machinery 

mlSn^Wood Screws* 

Asa S. Cook Co., conn..u.sa. 




"UnLE GIANT" 

Taps, Dies, Screw Plates, Screw 
Cutting Machinery and Tools. 

Great Variety of Sizes. 



*n"Tntinr(iiiiiii»iun"»««"»« 



YOU MAKE NO MISTAKE WHEN BUYING OUR TOOLS. 

aCNO FOR OUR New CATALOGUe M. 



WELLS BROS. & COMPANY, Greenfield, Mass., l.S.A. 
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HARVEY HUBBELL. 
MACHINERY STOOLS 



TApptn^. 
Sertw «lottln£. 
Screw Atsemblin^ 

fiio0%ing Machines. 



Sr'A.ki And Iton 

Machine Scrc«tr«. 



BRIDGEPORT, CONN 



M^nntn^ Max w «lt^ Mcore, »if« t««*. cme^aa. 



St mo ro« COALOewf. 



Char«4ler ft r«rjrvKAr, 0«tr«w 



Slate's 
Marking Machine. 



For 

marking 

neatly 

and 

quickly 

either 

round or 

flat work. 

Twiat 
drilia and 

tapa 

marked 

at the 

rate of 

1 2 to 20 




IIAJ<li»«LTl'««<' »iV TMi 



OWIQHT SUTE IICNINE CO., 

HARTFORO, CONN., U.S.A. 



REDUCTION IN PRICE, 

Not in Quality. 




Antotnatic machinery has made it 
possible to produce thia superior 
Level at the minimum cost. The 
" Which Way " showrs in an instant 
just where your work is out. Nickel 
plated; convenient size. 

S«nt to any address on 
receipt of 50 cents. 

E. G. SMITH, COLUMBIA, PA. 

Ubftl hduotmems to Jlgtnlt. 




Our No* 38 Combination Squares 

HAVE 

TEMPERED BLADES. 



NOT 
blttks 

SuiUbU for 

making 

HOOPS, 

but blAdes 

ittAt^um 

'whtitle 







WemAh* J 

spteiAtty 

of HARDENED 

TEMPERED 

possible, 

Do*ll 

mtchanies 

xpprecUie the 

diffettnc* in 



Aik your dealer for them. They should co«t you no more than infcrfor 
goods. Oitaloguc for the asking, of 

HIGH GRADE MACHINISTS' TOOLS. 

MADE BY SAWYER TOOL CO., '^'="?,Ta."*'' 



StANDAUb 



v<?SCE5^< 



?ec/mmc^ 






AfcflU for Or«»l BHtAln, C. W, Bvmnt, Gairyrrm A Co., Lud(ai« Squart. Lodfmte Hill, t^oedoB. 

ISE COMBINATION CENTER DRILLS 

for centering your lathe work. They 
save time by doing at one operation, 
that which otherwise requires two. 

Tools for centering lathe work are not very expensive, but the time wasted 
Id t»isg inconvenient tools often amounu to more that their goat. 

They will center a piece after the old centers have been ne«riy squared otit. 
»o I he work will run very near the same as on the original centers. 

They are just the thing for a centering machine, as the drill being short and 
stiff, more readily finds the true center than when a common small drill i» used. 

They will not chatter under any condition, for the pressure on point of 
drill, and the drill generally, steadies the reamer. 

J. T. SLOCOMB & COm Providence, Rhode Island, U. S. A. 



Paittems of every 

description* 

AccurMcyf Promptness I 

Low Cost! 



GOBEJUE TATTEIW COMPANY. Qrotfjint. (Mbw 





Norton Emery Wheel Co. 




SEE 

OUR 4 

DESCRIPTIVE X 

BOOKLET X 

FREE. I 



PRAU CHUCK CO. 

FRANKFORT, N. Y., U. S. A. 
.*«••«* ♦♦♦»♦♦♦♦♦ ♦♦♦»♦♦♦•♦♦♦♦♦♦♦♦♦♦♦»♦♦» ♦ 

New Tool Grinder 



■; l|. »«.ul 



on (hi 

(l«ur« 




(or C«Uloffti« o( Eimry WhceU iin<i Orladiag Machinery. 

SAFETY EMERY WHEEL COMPANY, 

Oolumbu* Ave., tprlnsfleld, Ohio, U. 8. A. 

■•» Aonrrat Pfdl A (?o., Uondon. A<]olpbn Jaosannt. ParU. V. LoweD<^r. 
0»P«Bh«crti. ln> rrlM * 09.. litMieldorf and B«rUa. E. BLnch ft Ou.. 
itockboJjn. Adlar ft EHeMmlU. Milu. 



Emery Wheels, Corundum Wheels, 

Emery Wheel Machinery, 

India Oil Stones, 

Emery Specialties and Novelties. 

The Walker Universal Tool and Cutter Grinder 

will grind Cutters. Reamers. Cylindrical Work, internally 

or externally, straight or taper. A universal 

machine in every respect. 

NORTON WHEELS, 

Quick Cutting, Durable, Waterproof. 

NORTON NIACHINES, 

Firm, — Heavy, — Strong. 
CATALOGUES FREE. 



To Red 




D'AMOUR A LITTLEDALE MACHINE COMPANY,:.' 

t35 WORTH ST., (cor. Centra St., > NEW VOflK, U. S. A. 
FouicN AoHTs: London, C. W. Burton, Griflitbi A Co. Berlin, BruMcli, 

Vienna, Cologne, Stockholm, St. Petersburg, Scbucbardi ft Scfautte. 
P/tHS Eiposilion Eihibiis,' Chjunp de Uars *nd Vincennes In cfuvvt cf tUiM 9 Co. 
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Look for this Trade-Mark 



ITSADt 



And if you find it on a file you know you have the best file made. The 
ARCADE FILES comply with all the conditions essential to a perfect file 
and represent the result of over half a century of practical experiment with all kinds 
and classes of work. Send us a sample order. No pay unless just what we 
claim for them. 



rTi£Mc;m£r\L£'mm 



NEW YORK OFFICE: 97 Cbamberm St Wofks: ANDERSON, IND. CHICAGO: n8 Lake Street. 

SAMUEL W. ALLHRTON, ProMcnt. COURTUANDT C. CLARKE. S*<:- tnd Tw**. ALFRED WEED, Vic. Pf««. tni C«n* Mp. 



Xy DURABLE, 
OPEN AND POROUS. 



^f^\ 



THE STERLING LMERY WHEEL MFG. COMPANY, 

Tiffin. Ohio. U. S. A. 




OUR VITRIFIED WHEELS 

art porous— non-flazinf, 
ffrM otittlnf and lonf wcarlnf. 



We maBuf«cture Emery And Comndam wbeeli 
and Grindiog Macbioci for all parpoecfl — for 
maoufacturera \rbo ate Iron or Steel in any 
(hape or composition. Corfespondence ■olicitcd. 
Our catalogue is interesting. 



VITRIFIED WHEEL CO. 

Weatfleld, Maes., U.S.A. 



When Emery Wheels Break from Ceotrifagal Force 

the lines of fracture almost invariably extend from the center to the 
circumference. The customary safety collars and devices do not 
strengthen the wheel, but merely prevent the fragments from flying 
asunder after fracture occurs. By our improvements the wheel is 
strengthened so ai to resist bursting strains, and the parts of the 
wheel in the event of a fracture are restrained from being thrown 
ofT by centrifugal force. 

OUR NEW CATALOQUe fMJW RBAOV. 

THE SCRANTON CORUNDUM & EMERY WHEEL CO. ScrutM. Pa., U. S A. 



Cincinnati Pattern Works, cor.uw,««&^.aa.and^H. 
JT'^ PATTERN WORK, ^XS^"* 



A Modern 
Locomotive 

Costs more than an old 
fashioned prairie 
schooner — but it does 
so much more work, so 
much faster work, so 
much better work that 
nobody would think of 
taking the comparison 
of cost as a true estimate 
of relative value. 

0AmOMINDUH 

bears the same relation 
to emery, corundum 
and other old fashioned 
abrasives. 

It costs more — but it 
does its work so much 
faster, so much better, 
and it lasts so much 
longer that it is in the 
encf by all odds the 
cheapest abrasive of 
them all. 

w« Kuu-anta* CkrbornadiHa to 
■*.« momtf (e Ma xmm sad 
Um MM ii a* aw •»■ fl*. 

Tb« CartMmndom Cotnpmay, 
^M•v•r■ r.ii*. N. V. 




Arc now 

tobU 

PROMPT SERVICE. LONG DISTANCE 'PHONE. SATISFACTORY R&SULT8. 

We refer to Bickford Drill Co.; Greaves & Klusroan; Smith. Myera A Sdinier; 



Stacy Mfg. Co , of Cindnnati. O. 



EMERY WHEEL DRESSERS 

Mad* of ih« (>••( tool aiaal and 
of propar Itttpmr. 

CBO, H. CALDER. lawcastw. pa, 

... varra ma raicaa . . , 



LESURE'S 



Hampden Corundum Wh€*el Company, 



SAFETY COLLAR M^Ml':,' WHEELS. ..«-»..-... 




• • . acNo rom einewijuiu 
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ECONOMY 



VW 



Tht Sur Foot ind Power Lathes 
ire the nott economical lathes that 
money CJn buy. 

Their coit price ii as low as it i* 
ponible tu make on tuc h high graiie 
Uihet. They «re ccunomicat in power. 

Thejr are econoirical in energy 
becauie the foot power gives the 
worker a tcicful change of poailion 
whenever he choo«es. 

They are economical in their work 
becauie they never ma.ke mistakes. 

They are economical always because 
their strength, solidity and periccC 
balance makes them wear indefinitely. 

The*e are impoRant considerarions 
to anybody who uses lathes. They 
are made in liaes from 9 to I ] inch 
swing, 

Our Catalogue B is at your disposal. 
It tells all about the Star Lathes from 
9 to I ] inch swing. 

SENECA FALLS MRi. CO. 
330 Water Street 
SENECA FALLS. N. Y., U. S. A, 



Heavy Milling I^achines, Exclusively 

Built In sizes from ao ,^^B^^ ou - « 1. a 

Inches wide up to any ^^TV Showing outer housing off. 

width required either ^^BA This machine can be seen 

at Paris Exposition, Champ 
de Mars, Space 4, Block 9 




St«ndBrd ao in. by ao In. by (t. Removable Housing Machine. 

The Ing^ersoll Milling: Machine Company, 

EuxorEAN AciK-Kir: C W Uurtuu, UrlUiihs p fi Bj,- 0Q49 BakMb#Mril III II C A 
& Co.. London. Uu»l«v Olechnmna ft Sohn. ^•*'» ■•* i»»**i HQCITUrB, lll.tUt9.Na 
BerHfl. A, Janssens, Pwis. e«Urn Br«iKta. ia6 Libcrtv St.. N. V. 



HAVE YOU StCM TNE NEW 



CUT FAST. LAST LONG. LOW IN PRICE. 

SOLE SALES AQCNTS FOR NKW YORK. 

THE GENERAL SUPPLY CO.. 40 JOHN ST.. new YORK. 

• (NO U* • TNiat. O«o(«. 



Send us your Inquiries. 




jO'lfl. Swins 



THE R. K. LE BLOND NACniNE TOOL CO. 

4605-4619 Esstefr Ave, Cincinnati, Ohio, U.S,*- 

Foot and Power and Turret 

, Hand and Power Planers, Shapet^ DdB 
PreaMS and Machinists' SttpplLnb 




8HEPARD LATHE CO, 

fit W(«t 2ad Stn«H Ondmiafl, OUo. XJ.S.K. 



FORilNG 
UTHES. 

LIKE CUT 

OR WITM 

TURRETS. 

THE MEXIDEN 

■OL TOOL C0« 




Heriden, Cooa. 



Milling Machine 

€smbtntd 

with any 

Irsn Planira 



Swivels from 
Horizontal 
to VerticsL 

Do not plane lor- 
(aces that should be 
milled, or mill tvr- 
f acn thai ihould bei 
pladed. 





CATARACT MECISIOI LATHE 

VITI mulM AHACtllEIT. 

HaatbeIarK««oapscitTof aay »iseS llfcispss Ak 
ia*rk«c TakM H i<Mi> toh lagy r ed tk tm a^ j^**.' 

CATARACT TtMN. A OPTKAL OlMPANT. 

BUVTALO. NEW VOMI. !».•.*. 
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Broaching Press 

widi donbte acting pump altacbed. 




f Ram is counterbalanced and 
can be run independently of pump, 
pipes and valves extra large to per- 
mit of quick and easy operation. 
Write us when in the market 
for any kind of Hydraulic Tools. 

Watson-Stillman Co. 

207 E«l 43d Street, New York. 

Branch Offto<, 453 Th« Rookery, Chlcsfo. lU. 

I'oavic;** RarHBUiKTATiVKs: S«il£, SonacAthal A CVi., 
London, Bog. M. J«n«aen(, nrii and BruMcU. 



The iorgan Bolt Cutters 

are nneqa&lrd for productive capacity aiKl 
dttrabiUty . They combine the lightest actiod 
with the greateRt poasible etTicteocy and 
•OODomy. It win pay yoo to invest igme. 




TNE iELIIMCE MACHIME TOOL CO., 

CLEVELAND. OHIO. 

Snnka Roat Prcrrntlre aakn nvAchlnn ilshtly •nd 
th« |wtt>ft»i1 parU brlcbter. Holdi firm, and raty lu 
Write for partlcBlari. 




HorixoatAl Splodle Milling MAcbioe, wilii VctHcAl Sptndic. 

A STRONG. SUBSTANriAL TOOL, EMBODYING ALL MOST RECENT 

IMPROVEMENTS. 

TABLE 14 IN. WIDE. 8 FT. LONG. 

BuBOrKAK AOBVT*' 

Scli(, Swnimiihal A Co.. 



0«rvUi KMhtMCoi, 

Bcrila. 
Adpb«. JaBMMM. Part*. 



Beaman & Smith, 

PROVIDENCE R. L, 
U.S. A. 



MjUiers of the Mbove. And cthtr rtguUr And sptctAt Mjtchine Toots, 



OIR UTEST IMPROVED RADIAL... 

is the BEST DRILL for the money 
that is offered to-day, and com- 
prises every time and labor sav- 
ing feature that can be applied to 
these tools. 

Rn>ersing GtAt for Ttjiping Aato- ■ 
mAHctlly: B*ck Gtsrs operated xohiU 
t%mning. AtlofxrAting levert mfithin 

The Ciacinnati Radial Drill Co. 

CINCINNATI. OHIO, U, S. A. 




-r ^^- 


-^- --^ 
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U Stjies Ipnslit 
Drilliof Mackioes, 

AtM UaUwmI TmI firfa^w 

M. > r— nmmii 1 — 
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AIR COMPRESSORS 



i^ AlK MOISTS. I'Nf I '"'C 
TtKM.S. AIR UPT PLIMPINQ 5\ .s I 
1^1 oilirr purpoAM (or wfaickcoapreMcci aucan 
be applied. Sei^fof Cttttvum 
OLATTON Am CO%ll^%»«WW».>«ktiW«fc.^, 
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Skinner Chucks. "Cushman" Chuc 



roR 

UTHES. 




AND 

PUNERS. 



A 6 X 9 in. finely illuitrated Catalugue will 
be 8«jnt FREE on receipt of request. 

The SKINNER CHUCK CO. 

230 CHURCH ST., NEW BRITAIN, CONN. 

fl, Boulevard MaKcntA. Par)*, France 



If you want the best [.jtthe and Drill 

CHUCKS -*Ih- 




Buy 

WEST- 

cons'. 



mk 



■lmt«t Orlis Of m I h i Ctfm^Mj anj Duf >(illli]r, Ch^p uj AMvnite. 

WHSTCOTT CHUCK CO.. Oiwiaa, N. Y., U.S.A. 

A«a r<*r .»ui>vu« In l.>«1telL, »«Beh, PM.tah or Ootvmo. 
riMT I'RIll AT CULUMBUN KXIIMITION. inl. 




Comblaatlon Cbuclu 

Patent Reversible Jews, 

accurate, Indepeodeoi' 

Chuck*, lolid shell, aolk 

|JL«rerslble Jaws. Geared Scroll Cbucks. 

THE HOGGSOK L PETTIS MFG. CO. 

Smmj fx Circslsrt. KEW HAVEN. CONk 



DRILL CHUCKS. 

Trump Bros. 
Machine Company, 

n«nufacturera, 
WIUIINO ION, DEL., U. S. A. 

For sale by de Kriea A Co.. Duuctdorf. Germany. 

Cum. CburctiiU A Co., tid., Londoni, RftaUiML 

The REID DRILL CHUCK 

Is made right 
and sold at the 
right price. Will 
outwear any 
ot her kind of 
chuck because 
one r*rt is as 
strong «s an- 
other, therefore no weak places. 
Send for circulars and price lists. 

R. H. Brown & Co. '^•"cor*"* 




We manufacture Ten distinct styles of Lathe 
Chuci<s ; four styles of Drill Chucks, Centering 
Chucks, Face Plate Jaws and Chucks for special 
service. Send for new catalogue and discount 
sheet ^ 

The Cushman Chuck Company, 

Hartford, Conn., U. S. A. 



Universal Horton Chuck. 



I 




Model for 1900. 

Catalogue Free« 



The Horton Chuck Co.> ''''%]tA. '^ 

IJnion Independent Chuck No. 18. 




Weight carefully 
distributed to ob« 
tAin perfect 
results. 



A PERFEa CHUCK 

OF rrs KDa 



Union 

Manufacturing 

Company, 

Factory. NEW BRITAIN, CONN. 
WirehouM, f 03 Chimbvt St N Y 

Manufacturers of a full lioe of 

Independcoi. Combuutiott, 

L'nivertal. VnicKi and 

Cur Drill C1»uck» 



Almond Drill Chuck. 




Sold at 

«li machinists' 

•upply stores. 



T. R. ALMOND, ''''^'^'^IZVS::^^^ 




luiopciieit CtaKt- 

Hea-TT. lodependenL, 
solid, reversible j«v«. 
None §up«rior. 

imti for Cstai^foe. 

ONEIDA NATKMAL 

CHUCK COMrAMY, 

On»di, N. V. 



TOOL STEEL BALLS. 

We know the ball business thoroughly and are fully equipped to fur- 
nish Steel Balls for alt purposes. We make only the Best Grade of Goods 
All sizes up to 6 in. diameters. Write for Price List No. 5. 

The Qcvcland Ball and Sctcw Co., ^'^i^SI^.'S:?*' 
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QUINT'S 
TURRET 
DRILLS, 

MiLLINe 
MAGHIIIES 

and 

TIPPING 
iACKINES. 

Maido by 

i.E. Quint, 

HARTFORD, CONN. 




WE MAKE 

SENSITIVE DRILLS 

from one to eight 
spindles. Surface 
Grinders, and Cut- 
ler Grinders with 
surface grinding at- 
tachment. Write 
for prices. 

Woodward &c Kofcn, 

HARTFORD. CONN. 




DRILL PRESSES, 
BICrCLE MACHINERY, 
POWER HACK SAWS, 
SAW BLADES AND DMU 

CHUCKS. 
FURNITURE SPRING MA- 
CHINERY. 
SPECIAL IRON, WIRE AND 
WOOD WORKING MA- 
CHINERY 

HOBPEIt MPQ. CO. 

rrwrni sovkltt wm. 

FRECPORT, ILL, U.S. A. 
roniuan Aacnnt 

a W. BtHmm. Of ato * Ok, 



r»^ >«ttivlaa«. 




Why pay for what 
you do not need? 

The "Vjin" Sensitvot DHO 
requires no countershaft- 
starts itself when spindle is 
lowered, stops itself wb«i 
spindle is raised. Unes* 
celled for rapid work up to 
5- J 6 in. Price complete $30. 

Sent on Thirtjf Di;i ApprovaL 

THE UNION TIRE CO. 

4<S-4<7 ^ycamorB 5C.. 
PUiniMd, N. J. 






cr 






; 11*^:' 



POWER DRILLS... 

Simple. Rapid, Accurate 

We make a fuU line of these machines, sizes from 30 inch 
to 38 inch, with back gears, self-feed, quick return, aato- 
matic stop, graduated quill, reverse motion and all np-to- 
date improvements. 

Catalogue " B " gives full description. Let us send 
it to you. 

Sibley & Ware, so«»h sSS'ind.T'u.'s.'A. 

Kgtnu for Report. MARKT Sc CO.. Li^.. 19 J W««t St-. H«w Yatk. 

KUmburv— % PickhutMn. Lefwtao— 25 an^l* &liac L«n<.HalfcofnCltcua.B.C 

PaHr-l 7$ Ru« du TtmpU. 



We design and build Spec- 
ial Machinery. If you are 
looking for a well equipped 
shop where your ideas will 
be carried out carefully 
and accurately, write us. 



SPEQAL 
MACHINERY. 



C H. COWDREY MACHINE WORKS, Fitchburg, Mass. 




Hydrciulic 

JACKS. ^' 

Built of 6rst-class materia] 
and first-class workman- 
ship in every particular 
Strong, and well adapted 
to the uses for which they 
are constructed, 

DlENELT & ElSENHiifiOT. 

1308 Howini St., 




BARNES' 

UPRIGHT 



DRILLS, 



8 in. to 42 in. Swing. 

TblsculrepreMoisour ao In. Swiag Prill wUb self-feed, lever 
(eed, combined wheel sikS lever (red, Automatic stop aod quick 
return lever. W« can furnish this drill with cUber .«quAre or 
round tMSe, sqeart or roaad table; pUin lawr or coosbinwl 
wheel and lever. 

«.)ur drills src ih« most rapid workiof because ibey are moei 
convenient to operate: stronKcst becaase they are correctly 
designed ; most durable and accur»ie l>ccaiue the matartai aad 
woikmansbtp In ibem are of (be very t>csL 

SEND f'OfI CATALOGUE. 

W. F. & John Barnes Co. 

^J^ 23 1 Robv St., Rocktofd. m. 



Sold la Kagtaad by 

Ch««. CuuacMiu. * Co., Loadoo. 

Ovrmaay by 

OuvTAV DtacNMAH * SoHa. Barlia. 
France by 

FsmricK Faaasa A Co.. Pana. 
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ONE MAN 

with these machines 

can easily cut ofT 
and thread any size 
of pipe from t-4 to 
10 inches by hand 
power. Machines 
arereadily portable. 

TheCartis& Curtis Co. 

8 Ctt^n Str«t, 
BHd^cpott, Conn,. U. S. A. 




No. 78 Hand 
or Power Machine. 



MORSE, WILLIAMS & CO., 

PHILADELPHIA, PA. 

\mptmA l>iiulky 
mortn Gearitid. 

Send for Catalogues. 

Gear Cutters, 

Full AutomatlG Unlvfrsal. 

First class in every way for Spur, 
Bevel, Worm and Internal Gears, 
We also cut Gears of all kinds 
and sizes. See our advertisement 
in June issue of MACHINERY. 

F. H. Bultman A, Co. 

106-108 CaiMl 5t., Cleveland. U.S.A. 

BEVEL GEARS. 

Cut Theoretically Correct. 
Spedal (adllUes for cutting 
worm And spiral wheels. 

HUGO BILGRAM, 

Michlniit. 
440 N.I 2th St.,Phlladelphia, Pa. 




OP EVERY 
DESCRIPTION. 



GEARS 

AND 

GEAR CUTTING 

I. Q. TURLEY, »V,\"j;:;",So«^ 




GEARS '.GEAR 

Cutting to Seven (7) 
Feet In Diameter. 

188-190 FRONT ST , NEW YORK, 




WHAT IS IT? 



It is a sample of some of the 
work done on the Colburn 
Keyseater. All these cots 
and many others can be 
made on this machioe. All 
work chucked by the bore. 
Hubs need not be faced. 

Send for Catalog^. 

77i«r machine for doing this 
'a>ork curt bt seen in our ti- 
hibit At the Pjiris Exposition. 
Vincermes, SpAce, 4. Block 13. 

BAKER BROS. 

Toledo, O., U. S. A. 



A4KNTB: Hill. CUrW k Co.. B«Mw. MwImII A Ha 
Mihr. &:, Cblcmfu. M.otilac, Mu««U A H«va, ir««T«L 
Cku. ritarvkill A Co., l,«a.4M, BiralBfliaiii mmd Uh»n 
A4ul|ili« J.nasm, P.rta, grbartianll A BekalU, BvrlU. r- r ill, 
Vlaod., *<u>cttialin, 5l PrUnkorc. 




Th« New SeriM Schtenkor. 



A Clean and Perfect Thread 

results from one passage of the Dies in 
a New Series Schlenker Bolt Cntter 
over a bolt. The Dies open automati- 
cally when the required length of Bolt 
is cut; they can be ground when dull 
like a lathe tool, changed in a moment from one 
size to another. Other points of superiority wtH 
be found in catalogue. 

THE HOWARD IRON WORKS, "S!^f 



TRII^O PIPE WRENCH 




Send ron Catalogue 
OF Trimo Tools 



Drop forged from bar steel: interchangable in all TRIMONT MFG. COMPANY, 
parts. Inserted jaw in handle, which is removable. ROXBUfiY, MASS. 



GEAR CiniNG 




our Sole Specialty. 



Wm. Ganschow 

Gear Works, 



35 So. Canal St., 
CHICAGO. 



f 


Wm '"^ 




i 


i 


NEW PROCESS 

&RAW HIDE CEARS 

i AND 6EAR BLANKS. 

' Our new catalogue will tell you a lot about 
I )ur Patent Noiseless Gears that you don't know 
S dl now. Send for it. 

" The New Process Raw Hide Co., 
''"|?,i:^:"uuct.r,^ Syracu**. N. Y., U. 8. A. 
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THEflALLBRASS PIPE WRENCH 

Manu1a<lure<] b> 

The Walworth Mdiiufacturing Co., 

128 to 136 Federal St., Boston, Macs. 

N«w VorkOtttcai t iiadaii OtlKt : 

Pu1( Row BuiMiof. !•• Utpar TkaaM M. 

CAST Md MALLBABLK tKON FITTINGS «nd BRASS GOODS 
FOR STEAM, GAS, WATBR and OIL. 

Sni-UON't Pir» W>BMCM, AlLtTON Pjri WlBHCM. 

Stawwood P\rm Cvrrmt, 'W*iw>jbtii"» Solid Dit PutTM, 

lliLi's 80LI0 Pir« I)ii», \V*iwoitTM"i Hkayt Pi»« Vim, 

HAit'i T*»M»<o Macmix* ««r up(Hne «if««t B>«ti« under prntutt^ 
W»Lwo»TM*» Gatii V»lv»», A»i«t.«Y't Nirrt ■ Holobbj. 

Firm TA^»,R■AW»■t aho Dbill.* 



MONEY SAVED IS WOII EY EA WHEO. 

WESTERN MANUFACTURING CO. 

Manuracturerm ol —^ SPRINGFIELD, OHIO, U.S.A. 

LATHE, PLANER 
AND SHAPER :::: 

THESE TOOLS ARE MONEY SAVERS. 

un> roa uxratkiSD (utauwci asd nuci urr. 



TOOLS 




■inSSED 

8TEEL 

for N-»»»eHto 
THOUSANDS IN USE 



Shop Pans or Tote Boxes 

Hhopxk and Koiindrleak, ZJlott WorlcBi IStci. 

DURABILITY and SATISFACTION GUARANTEED. 




M«de of any 
Gautie of Sheet 
Steel desired. 
Never go to 
piecea as the 
cumxnoa riveted 
boxea do, and a) 
ways give entire 
•ali»factioD. Try 
■tamples and yoa 
would not be 
without them in 
your worlcs at 
any price. 

« Suiubic for hand. 

, rlvcta. aalU, tcrcws. uuii, na%hcrs. c.Liiingi, ore, quarts, aad Other ■ubataocet, and foe uac andci 
I drill ffii to catch the tumlngm. trimmlne*, boring*, oil drippinB*, etc. Scod for Cataloga*. 

KlllKJuime &• Jacobs Mftr- Co., c«aiin»fc»o«, Otii<fc 




Armstrong Tools 

Palanted Fali.SMB03: Xarch i«,ti«ft;5<rv.l«. 1{». 




TlM New Ptenef Tool. 
One of theaa toola will d«i the work of a 
fi>rKed uxila. 
Fateot applied for. 
bnltalieni are aatitiif Mta ri lafriagwiweti art uaUwrid 



An» oarrtcd in stocli by nt' ftr»f d— 
dealarala Ike United tiiaitnA. ^.Jiaa. 
Chiirehlll A Oa.. Ltd., U'odoe. Wr 
miafham, XaDcbeMrr. (ilaacow ( »at» 
*r»ntaforOr«ai llrttaln; G. Ko^imo 
< Vo., Moaotiw, Ilui«4a; Sirhuchardl 
A SoboUe, Uerlln, Wnn*. Bmavla, 
giockbolm : Jlarkt A Oa. Ltd., 
Pan*. France. 

•PAKtS EXfVSrrfON- O. S. tUl^ntn 

VuUtiV. Severs :. isntii. Utdk t. 

ManufaA:tur«d Only by 

ARMSTRONG BROS. TOOL CO. 

(. The Ttxil-Hulilrr rtsjjii«>, 

106 W.Wi«hingto(>St.C Ht«<o, HI., U S.A 

Makera of Tool 
HoiderB for Tttm- 
ltt$, naatac. Bor> 

lair. cuitiBc-oir, 

ThrxadlBf and 
DrUUo« dfetala 





Machinists' Swivel Vise 

with self-adjasting jaw that is as strong 
and durable as any solid jaw. and a 
Swivel Bottom that gives any desired 
adjustment to right or left, and is solid 
and firm at any angle. We make all 
sorts of good vises, and have been 
leaders In this line for twenty years. 
Send for catalogue and price list. 

Prentiss Vise Qnnpany, 

U Barclay Street New York. 

Af eau for Great Bruain, Chat. Kcat A Co., in J^ufen 
Victoria St.. Londoo, E. C. 



JARECKI MFG. CO. 




ERIE. PENNA. 

MallMbIt and 

Cast Iron Fittinp. 

Brass and Iron 

Bedf Valves and 

Coek»« 

Plpa Thrtadin( 

Took. 



I 



1 




HOISTS, 



New PATENT Wnm. 

PaJcnl KKICnOX 
PULL£YS-NoM bcaar 
HAjiL<pjum.'Rai> ar 
««UI£T W. MASON A CO.. fHOVIDCNCC. R. U 0. 1. A 



ACCURATE HEAD-WORK 
PcrFcct ScrewThreads 
PEERLESS AND DUPLEX 

Adjustable Dies 

Quickly Released 

(has (NURCH)LLa(OLTDlpNOON 

DC pRItS & (0 DuSSCLOORr 

AKTltBOLAOCt VTRKTYC^MASKINIK 



-^- 



ALWAYS WINS 

Midi: by :n- DIE-HEAD on 

PIPE THREADING MACHISES 

NoCroo^ 

Pipe S«;r>*w ' 'I 

MakersTHEBlGNALL&KEmRMrBlo 

EDWARDSVIlLt.ILL USA 
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MACHINERY. 



August, 1900. 



SMOOTH-ON 



CASTINGS. 



An iron cement for repairing blemishes or blowholes in 
♦ iron or steel castings. When hard this cement has the same 
X color and appearance as cast iron and will withstand a red 
X heat, steam, water or oil. Write for catalogue and prices. 



! 



I 



SMOOTH-ON MFC. CO., 

647-54D Communlpaw Avenue, ^ * JERSEY CITY, N, J. ♦ 



lassey's Planer &lllilliag Vise. 



Sectional t1«w. 




Tb» work when cliucked Is f{irc«<d down bard auto 
lb« b«<1 o( the Tiso. Deaoiptlve cataloinie of tbeae 
end eleven Btvles of bench Ttaeateot 00 ftppUcation. 

IWASSEY VISE COMPANY, Chicago. IIL 



The 



(( 



PECK 



ff 



Bradley 



DROP PRESS. 




Why the most DURABLE ? 

Because the lifting device is separated 
from the drop and not jarred to pieces 
by the blow of the hammer. The Peck 
Drop Lifter will last a life time and is 
always ready for work. No lost time 
for repairs. Easily attached to band 
drops and will soon pay for itself by the 
increase in output. 

nANUFACTURBO BY 

MINER & PECK MFG. CO. 

New Haven, Conn., U.S.A. 



Hammers 

The beat and etmpleet on the market 

to-day. w Pile for particular* 

and prices. 

MERftILL BROS., Brooklyn, N. Y. 




Guaranteed to produce aj per cent, mor*- 
work with less cost for power and repairs 
than any olher make of power hammers in 
the world. Send for circulars. 

THE BRADLEY COMPANY, 

SYRACUSE, N. Y. 

FOREIGN AOENTS. 
SCHCCBAXDT A SOBUTTE, Berlin, Cologne, Vienna 

BniMela, StockbolA, St. Pelemburfr. 
BrcK A HicuiAX. WblteohMi«l Roart. London 
Mo.MTao>fSRV & Co., *i BouMfnnl Jlaj^enia, Pari*. 



Beaudry Champion 
Power Hammer. 




r 



BEYOND COMPARISON. 

simplest, Best Design, 

Most EfTlcient and Durable. 

SEND FOR CIRCULAR. 

Beaudry & Co., •*^"I^ 
POWER HAMMERS. 

SCR ANTON 
A CO.* 

New Kavea.Ceaa. 

I, Occupies leu 
epaoe. 

3. Requires leat 
power. 

3. Is simpler in 
construction. 

4. Work* stock 
of greater ex- 
tremes is sise. 

5. St r ike* a 
truer and 
firmer blow 
than any 
other hammer 
made with 
same weij^bt 
of ram. 



Send for CakialofM 
and Pric««. 





Inch Speed Lathe 



Send for OrcaUt, 



With Combination Whed 
a ad Lever Tallstock. 



R. E. KIDDER, 

34 Hermoa St. Worcester, Mjm. 

THE BURDICK PUNCH AND SHEAR 

has been on the market for yea.rs, and to-day ttanii 
without It rival as a. hand-power mBcbir>«. ;: :: :: 
SIMPLE, POWERFUL AND EASILY OPERATED. 
Reasonable in price and ct-ARAirTBin In all rei^ccts. 
A perfect loachine (or blacksmiths, waKon-makcr*,etc 
Full infiKrmaiioD cheerfully given. 

BARLASS BROS., MANUFACTURERS. 

Janesvill**. Wisconsin. 



- BHvtJKfel, 



A ii 



BETTS 
MACHINE TOOLS 

ARE THE MOST ADVANCED TYPES. 

PLANERS— 3 ft. to 10 h. iquare. 
SLOTTERS-8 in. to 24 in. 
BORING AND TURNING MILLS— 5 ft to 20 ft. 
HORIZONTAL BORING AND DRILLING MA- 
CHINES— Usual uzes, 

Betts Machine Company, 

Wilmington, Ddaw*rc, U. S. A. 



PATTERN MAKERS' LEATHER 

Fillet Cutter, 



Doable 
Ended Revert- 
i1>le Knife cuU Fillet 
4ny sire or shape re- 
quired. Should be in every 
Pattern Maker'* Tool Box. 
MILWAUKEE FOUNDRY SUPPLY CO. 

Sft2 LAKE 9T., MILWAUHCK, Wl» 



BOLT 



Write to us 
for anything 
you want in 
this line. 

BuBorsAM Acorn : 
Schuc^a^rdi A &f hutte. 

BeiUn Ai>4 V|«uiM, 
Adoipbc JiMirni. PikHa. 
C. W. BuniM. CHftth* * Co , 

LoimIdb. 



THREADERS =MUT= 

""•™' '"TAPPERS. 

The Acme 



di 



J f 



Machinery 
Co., 

Cleveland, O., 
U. S. A. 

Office, 
I \2ff Hamilton St. 



TAPS /^ DIES 

OF EVERY DESCRIPTION. 
BUTTERFIELD & CO., 

MltY LINE. VERMONT, ind ROCK \UMO, CANAIA. 



MILUNC GUtXCRS, 



j.erlanITsf'n 




ron PiPC. 



Machinists, Engineers, 
Steam and Hot Water Fitters, 
Millmen, Mechanics Generally 

Are urged to look Into tlie merit* 
of our celebrated 

"Duplex" Adjustable Die Stocks. 

They have no Equals. 

Send Postal Request for List. 

The Hart Manufacturing Company, 

10 Wood St., Clevetand. Ohio, U. S. A, 




MSSOkTlL 



RICE'S 

IMPROVED IRON FILLER 

Will enable you to finish 
your machines better and 
QUICKER than before. 

Wilt not crack, chip or peel. 

Send for booklet describing this and 
our tuW line of sjieclal Paints, EnamcU. 
etc, fur Machinery. 



l. S. GUTTA PERCHA PAINT CO. 

Providence. R. I.. I. S. K. 



SAVE YOUR OIL 



»w| 



■cue roA 



SPRXHCPIBLD 8EF 



by using: the 

Springfield 

Separator. 

,^ Requtrca 

no 
skiUea 
attendant. 



COMPAKT. 

5. A, 



PUNCHES AND DIES. 



lWI*iv,v,V.\t ;•■ 



FOR IRON AND STEEL. 

Shapers, 
Turret Lathes, 
Power Presses* 

▼rite ior fww Catalorw. 
The Springftcld Machine Tool Ca^ 



t^Mad<i^4<1^^^^4<^Mf-'^^Jr^^ri>ifaTfafirj.aTririnryirjf>y>|»pj;^ 




Bradley Hahners 



|Ouanknt««<) to produo* 28 p«r c«n^ 
fnor* wrork than any oth*rs. 



F -' •'■^' 






rOACION A«ENT«: 



Xxm t scmnrc •««•. mhm, vimm, 

* nKKMAN, WMUdMMl *t»i, Llitit 
OQMEKT • CO., li l«drnrt H mimU. ttulh 

TtMC BRADLEY CO., Svmacum, n.W 



tua 

HOKrOOMEKT 



Our H»t Forced TwUt DrIIU will <ln one-thir<] more work tliso • milled drill. 
We h«,Te oonvinctHl oiliei-s; let urf i-onvince you. 

' ACCURATE 

OURABLC. 

HIGHLY 
riNISHCO. 

NEW PROCESS TWIST DRILL COMPANY, Taunton, Mass.. U.S.A. 



4, 5 AND 
6 FOOT 
SWING. 



Boring and 

Turning Mifls* 

Send *or photograph And lovu prices. 
H. BICKFORD, Lakeport, N. H., U S.A. 




™^ 




boston; 



g:ela:r 



FRANK BURGESS, Prop., 40 Hartford St., B9S70N, MAS& 

3,200 sizes Spur, Beve], Spiral, Worm, 

Sprockets, Rack, Elliptic, InternaJ, etc 

Send for CataJog;, Free. 

BEVEL GEARS WITH PLANED TECTH. 



L******* 



**♦***. 



/ 



dLEASOlM TOOL CO 

ROCHESTER ,N.Y 




When you arc drilling a deep hole in machinery steel or turougkt iron, the hot chips bom vp the lubricant as fast as you cun pour it in. Mi 
gets dull— then hot—sticks in the hole— brcAks— you curse— and CAn't get it out . Our Oil Tube Drills feed the oil directly to the cutting 

lips— Drill CAn't get hot— ^^^ 'IB,^^ — ^^ ^^ ^L ^^^ NEW YORK OFFICE. 

cuts fAster—lAsts longer— ^ * .M 3M^^^J^Ik7^^>^^^^^^^^^^^^3^^ ^^ ""^'^ ^''^ 

tuorks tike a dreAtn. Jm^^m^gH^^^^^^^^^^^H|^^^^^B||^S|^P FENWICK fWHRfiJ^ 

CLEVELvVNO TWIST DRILL COMPANY, Cleveiand, Ohio, U. S. 



'%'%^m^m'^'^^%^%/^^m^^^%'%/%^'%^'%''^A 



EST. 
1863. 



BLACK DIAMOND FILE WORKS. 



INO. 
1895. 



i 



TWEL\E MEDALS 

awarded at 

INTERNATIONAL 

EXPOSITIONS. 




GRAND PRIZE 

GOLD MEDAL 

at Attaata, Ga., 



C. & H. BARNETT COMPANY, PHILADELPHIA. 



SAVES^^gcuTTERs Investigate 




Never 

Done 
Before. T"E ONLY 

CORRECT 
GEARCUTTERl 
QRINOER 
MADE 



IT GRINDS 

CUTTERS 

RADIALLY & 

UI-OISTANT 

DELUGING 

THEM IN 

ATER 



WITH 

QOULD & EBERHARDT, 

Newark. N. J., U. S. A. 

SELLING AGENTS: 

Manning, Maxwell & Moorb, New 
York. U. Baird Mch'v. Co , Pltu- 
burgh I'a. Makshali. Sl HutcMAcr 
McM*v. Co., Ctiicsgp and Cleveland, 

FOREIGN AGENTS: 

ScHUCHAKDT A ScHUTTB, Berlin, 
Colo«ne. Vienna, Brussels, Stocltliolm, 
St. Petersburg. John Lanc & Sot<», 
lobnatone, Scotland and EngUnd. Rome 
FitKRaii & Co., Paris, Krapce. Selic, 
SoNNSFJTiiAL & Co., London, Kng. 
White. Child & Bknev, Shaper and 
Drill Press, ^""lenna. 



W. A. WILSON, 

Water Street, Rochester, N. Y. 
IMPROVED 

IRON PLANERS. 





tureirB' 
afifnt for 
otiier Tool* 
nod 
MAchlnpry, 



FOR IMMEDIATE DELIVERY. 

Qrlndlng Machine*, Noa. 4, s and 7. 

Tool Grinders, No«, 3, 4 and g. 

Out UiiT»«»nl >«;imi«««ti«M« iwtomr; ■ Utftt «t<«k lli<D •»« tntorau 

»V«n iB lhM# UBMI, 

DIAMOND MACHINE CO,, PROVIDENCE, R. I. 

Grinding and Poliihin^ Machinery. 

Tbv mmi Coiu^ilvu llii«, 

GRANT GEAR WORKS 

Gear Wheels— Gear Cuttiog. 
Ready Made Gears, Spur, 
Bevel, Spiral, Internal, Worms. 
Iron, Steel, Brass, Fibre. 

Treatise on Gears, (l.oo. 

CATALOCUK FREE. 

« Portluid St., Boston, 626 Race St., Philadelphia. 



, 



^ 



THE TANITE GO'S. 
EMERY WHEELS, etc. 

CAN BE BOUGHT OF 

HENRY W. PEABODY & CO., 

9 Pickhuben, Hamburg aad 17 Rue des Petites 

Ecuries* Paris. 



i.ro t«T<iaLJSHCO. 



IHCOWFOMATCD 1*»l. 




THE J. M. CARPENTER TAP A DIE CO., 

PAWTUCKCT. R. I , U 8. A. 



Manufacturers of Tools for Cutting Screw Threads, 



f ■ 



TUB NEW YORt PUBLIC LIBRARY 
HEFBRBMCB DGPARTMBNT 


tin* book U 


nadtt ao «irennist«fie«* to lt« 
BJi from ike BuUdiag 
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